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1.0 INTRODUCTION

1.1 Background

This section will provide a general description of the location of the proposed R.J. Reynolds
Ash Management Area and the regulatory requirements that will govern permitting in
accordance with the North Carolina Solid Waste Management Rules. The site is being

permitted to handle non-hazardous, inert waste flyash from the R.J. Reynolds facilities.

1.1.1 Site Description

The proposed R.J. Reynolds Ash Management Area is located off Highway
66 approximately one mile northeast of Rural Hall, North Carolina, as shown
on Drawing 3. The site in situated in the Town Fork Watershed of Forsyth
County with Leak Creek bordering the site along the eastern boundary. The
land use in the area in primarily farming and timbering with a few scattered

residences in the area.

Several areas adjacent to and south of the project site have been used as a
flyash disposal area by R.J. Reynolds for the last 10 years. These areas have
been permitted previously with the North Carolina Department of
Environment, Health, and Natural Resources as Phase 1, Phase 2, and Phase

2 Alternate.
1.1.2 Previous Studies
Engineering Tectonics, P.A. of Winston-Salem, North Carolina prepared a

Site and Construction Application in 1986 for the Phase 1 flyash landfill. The

work for this project involved drilling test borings and developing preliminary

hydrogeologic information for the project site.




In 1987, Law Engineering developed the Application for Construction Permit
for Phase 2 and Phase 2 Alternate. This application included a more in-depth
hydrogeologic investigation and the installation of three monitoring wells in
the vicinity of the Phase 2 flyash disposal area. This information is not
included with this application, but it was useful in the evaluation of

hydrogeologic conditions at the project site.

In 1989, KBK Enterprises performed a coal combustion ash characterization
study. This study involved testing the coal combustion ash from several R.J.
Reynolds facilities to determine its physical and chemical properties. The
E.P. Toxicity results from this study have been used to assist in the fate
transport evaluation that is included as part of this Construction Permit

Application.
1.1.3 Utilization and Operation

The R.J. Reynolds Ash Management Area (RJRAMA) will receive non-
hazardous, inert industrial flyash (coal combustion ash) from the R.J.
Reynolds facilities. The facility is projected to receive approximately 10,000
cubic yards of ash monthly and is designed for a capacity of approximately
120,000 cubic yards. A breakdown of the ash quantities, estimated cover soil,

and final cover soil is provided on Drawing 4.

The facility is operated by a private excavation company under contract to
R.J. Reynolds. Ash is deposited at the disposal area using dump trucks and
spread using a bulldozer and front end loader. Due to the relatively
incompressible nature of flyash in comparison to other solid wastes,
specialized compaction equipment is not necessary. The flyash is compacted
using several passes with the dozer and then graded to provide adequate

drainage of stormwater runoff.




To minimize the amount of infiltration into the coal ash waste material, the
RJRAMA has been divided into three sub-areas that will maximize the
amount of stormwater that is diverted from the disposal area. A more
detailed explanation of the stormwater management and operation procedures

is provided in Section 6.0, Basis of Design.

1.2 Regulatory Framework

1.2.1 State Regulations

At the time of the preparation of this permit application, regulations did not
exist for dedicated flyash disposal areas in the State of North Carolina. A
draft from the NCDEHNR dated February, 1993 (refer to Appendix IV) for
land reuse areas addresses flyash as a potential fill material, but it is our
understanding from numerous conversations with NCDEHNR officials in the
Solid Waste Section in Raleigh that a dedicated facility the size of the
RIJRAMA would not fit into the category of a land reuse project due to its

size and the nature of the disposal operation.

A review of the State regulations suggests that the R.J. Reynolds coal
combustion ash would be considered inert debris if adequate waste and site
characterization is provided. The North Carolina Hazardous Waste
Management Act defines inert debris as being "solid waste which consists
solely of material that is virtually inert and that is likely to retain its physical
and chemical characteristics under expected conditions of disposal." The
current State statutes unfortunately do not provide any additional guidelines
as to how a solid waste is technically determined to be inert. As part of this
Construction Permit Application, GCI will attempt to determine whether the

R.J. Reynolds coal ash is "inert" and will retain its physical and chemical
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characteristics under the expected conditions of disposal. — This will be
accomplished by using existing chemical testing data, a design which
incorporates groundwater protective operational procedures, and the
MULTIMED computer model from the US-EPA Region IV for a
determination of fate transport for expected constituents in the coal ash

material.

In response to our conversations with Ms. Sherie Hoyt and Mr. James Coffey
of the NCDEHNR Solid Waste Section, this Construction Permit Application
has been developed in general accordance with the Land Clearing and Inert
Debris (LCID) Landfill application requirements of 15A NCAC 13B. To
provide an additional measure of the groundwater quality beneath the site, an
abbreviated hydrogeologic study was also conducted in accordance with the
general siting criteria for disposal sites in Section .0503 of 15A NCAC 13B.
Prior to conducting the hydrogeologic assessment, GCI had the workplan

reviewed by Mr. Bobby Lufty, a hydrogeologist in the Solid Waste Section.

According to the NCAC regulations, LCID landfills do not require
compacted soil or synthetic liners at this time. Discussions with Ms. Hoyt of
the NCDEHNR Solid Waste Section indicated that due to the dedicated
nature of the proposed coal ash disposal activities at the R.J. Reynolds facility
that waste characterization and some type of fate transport study would be
required to justify an unlined facility. To provide a conservative approach to
this requirement, the minimum performance criteria at the compliance
boundary is considered to be the NCAC 2L groundwater standards. The
MULTIMED computer program from the US-EPA was used to develop the

fate transport evaluation with infiltration rates developed by the Hydrologic
Evaluation of Landfill Performance (HELP) computer model.




1.2.2 Regulations from Nearby States

In order to develop an understanding of the approach to the regulation of
coal ash disposal landfills in other States, a literature search was conducted
to determine feasible alternatives for environmentally sensitive disposal. The

following is a summary of regulations from four neighboring states.

South Carolina is currently in the process of developing its regulations for coal
ash and other non-hazardous industrial wastes. From conversations with the
South Carolina DHEC, it is our understanding that industrial landfill
regulations will have a tiered approach to liner and monitoring requirements.
If the expected contaminant level at the compliance boundary is less that the
Maximum Contaminant Level (MCL), then no liner is required. For
industrial waste facilities with expected groundwater contaminant levels
between 0 and 10 times above the MCL, then a clay liner with leachate
collection is required. It is expected that coal ash disposal facilities with
adequate characterization of the waste and fate transport studies will be
considered under the no liner requirement in most areas with some minor

exceptions due to local soil conditions.

The State of Virginia currently provides exemption from regulation for coal
combustion ash if it is used as a roadway sub-base or as a structural fill
material. Coal combustion ash is also exempt from landfill regulation if it is
used in a mine reclamation project permitted by the Virginia Department of
Mines, Minerals and Energy. It is our understanding that dedicated coal ash
disposal facilities are regulated under the VDEQ industrial landfill
regulations. VDEQ industrial landfill regulations require a 30-mil synthetic
liner for most industrial wastes, but allow a no liner variance if adequate
waste characterization and fate transport evaluation is provided using the US-

EPA MULTIMED program. Based on our review of the regulations and the
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characteristics of coal ash, it is expected that VDEQ will allow a no liner

facility if adequate waste characterization is provided.

Georgia and Alabama also have a tiered industrial landfill approach to the
regulation of coal combustion ash disposal. Both of these states allow an
unlined facility if adequate technical support is provided to indicate
compliance with the Maximum Contaminant Levels at the compliance
boundary. For technical support of an unlined industrial waste disposal
facility, Georgia and Alabama require waste characterization using the US-
EPA Toxicity Characteristic Leach Process (TCLP) and fate transport analysis
using the MULTIMED computer program.

As indicated by the summary of regulations from neighboring states, it
appears that coal combustion ash is most frequently regulated as a low
contaminant level, generally inert, industrial solid waste. Unlined facilities
are definitely allowed in all neighboring states if adequate waste
characterization and fate transport evaluation is provided. This approach is
also consistent with the US-EPA Subtitle "D’ approach to the regulation of
municipal solid waste that allows less stringent liner design if adequate
demonstration of compliance at the waste facility compliance boundary is
provided. This is the approach that was used for the development of the
facility design for the RJ. Reynolds Ash Management Area to ensure

compliance with the most recent environmental regulations.




2.0 SITE GEOLOGY AND HYDROGEOLOGY

2.1 Subsurface Exploration Activities

The subsurface exploration to identify pertinent geologic and hydrogeologic features
consisted of drilling eight (8) Standard Penetration Test borings at representative locations
on the project site. Two of the test borings were completed as monitoring wells to allow
long term monitoring of the groundwater in the upper most water bearing strata. The other
six test borings were terminated at the top of rock and a temporary piezometer was installed

to measure perched waters levels in localized areas on top of the bedrock.

As part of the subsurface investigation, representative samples were obtained for laboratory
testing including grain size analysis, soil classification according to the Unified Classification
System, saturated hydraulic conductivity, total porosity, and Atterberg limits. Boring logs
from the wells and test borings are provided in Appendix I. The laboratory test results are

also provided in Appendix I.

2.2 _Geologic Description

The project site is located in the Piedmont Physiographic Province, an area underlain by
metamorphic and ancient igneous rock. The bedrock directly beneath the project site
generally consisted of a grey mica schist with intermittent layers of biotite-muscovite gneiss.
The residual soil profile in the area is generally characterized by reddish brown, clayey silt
near the surface transitioning into brown sandy silts and silty sands at greater depths. The
interface between the residual soils and bedrock interface is not sharply defined with a
transition zone of saprolite and/or weathered rock varying in thickness from 6 inches to 20
feet.
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2.3 Hydrogeologic Description and Potential Migration Pathways

Groundwater was encountered within the bedrock and in localized perched water areas on
top of the bedrock. The localized perched water areas were encountered approximately 2
to 5 feet above the top of bedrock in borings B-9, B-10 and B-12. Based on the elevation
of groundwater indicated on the groundwater contour map and the lack of groundwater in
adjacent borings and wells, it appears that the perched groundwater is located in isolated
pockets in the bedrock surface. To verify that there was a substantial difference in the
water levels in the perched water areas and the uppermost water bearing strata, temporary
piezometers were installed in all of the test borings and read at least 72 hours after
installation to ensure a steady state condition. Although this perched water is not a seasonal
high groundwater table, it may still need to be managed/controlled periodically during the

construction of the facility.

During drilling no groundwater was encountered in the residual soil profile in monitoring
wells W-4 and W-5. Air percussion rotary drilling techniques were used to advance the well
borings into the fractured mica schist bedrock. The groundwater for wells W-4 and W-5
appeared to be located in rock fractures with a confined aquifer condition that caused the
water elevations to rise significantly above the initial depth where the groundwater was
encountered. Based on the observations of the GCI project geologist at the time of drilling,
the groundwater appeared to be located in fractures at 143 feet and 6 feet below the ground

surface in monitoring wells W-4 and W-5, respectively.

The purpose of the monitoring well installation is to provide representative sampling of the
uppermost water bearing strata. Due to the large amount of relief on the site (i.e., over 150
feet from ground surface at monitoring wells W-4 to W-5) difficulties were encountered in
intercepting the water table with the screened interval in the upgradient monitoring well W-
4. At the time of drilling the well appeared dry to a depth of 185 feet with possible low
producing fractures at 143 feet and 158 feet below the ground surface. To ensure that

producing fractures were intercepted, the well boring was allowed to remain open for a 24
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hour period and then the screened interval was then placed from a depth of 138 to 188 feet.
The placement of the well screen and conditions at the site were discussed with Mr. Bobby
Lufty of the Solid Waste Section at the time of well construction to verify that the location
of the screened interval was in general accordance with the NCDEHNR guidelines for

monitoring well construction at landfills.

Based on the groundwater elevations developed from monitoring wells W-3, W-4, and W-5
in the general vicinity of the R.J. Reynolds Ash Management Area, the groundwater appears
to flow in a southeasterly direction with a maximum hydraulic gradient of 0.05 ft/ft.
Laboratory permeability tests of undisturbed test samples indicated that the saturated
hydraulic conductivity of the residual soil profile ranges from 3.6 X 10* cm/sec to 3.1 X 10°°
cm/sec. In-situ permeability testing of the bedrock aquifer was beyond the scope of the
subsurface investigation and is not required by the 15A NCAC 13B regulations for the siting
of land disposal facilities. For computation purposes and to provide a conservative estimate
of contaminant transport, GCI has assumed a hydraulic conductivity of the mica schist

bedrock of 1.5 X 10 cm/sec. The groundwater contour map for the project site is shown
on Drawing 5.

At the time of permitting there were no drinking water wells or other potential receptors
within 1/4 mile downgradient of the project site. Several residences with drinking water
wells are located just outside a 1/4 mile radius of the site, but the significant amount of
topographic relief in this area strongly suggests that the groundwater beneath the RIRAMA
site is intercepted by Leak Creek that borders the eastern boundary.

At this time the only upgradient well is the water supply well for the RIRAMA. This well
is used primarily for industrial purposes and is not considered a drinking water source

and/or a potential receptor of contaminants from the disposal area.
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3.0 WASTE ASH CHARACTERISTICS AND CONTAMINANT TRANSPORT
3.1 Physical and Chemical Characteristics

Bituminous coal combustion ash is typically made up of Silica Oxide (SiO,), Ferric Oxide
(Fe,O,), and Alumina Oxide (AlO;). The ash may also contain trace amounts of other
oxides, alkalies, and volatile organic compounds. Flyash has been used for many years as

a roadway base and sub-base fill material and has a soil classification similar to that of a silt
or fine silty sand.

3.1.1 Mechanical Properties

The coal ash that will be disposed of at the R.J. Reynolds Ash Management Area
was tested extensively by KBK Enterprises in 1989 to develop an indication of its
physical and mechanical properties. The following is a summary of the results of the

soil mechanics laboratory testing performed by KBK Enterprises:

Bailey Plant Mechanical Properties Test Data

Soil Classification - Silt, poorly graded
Maximum Dry Density - 65.5 pcf
Optimum Moisture - 46 %
Compression Index - 0.07

Tobaccoville Plant Mechanical Properties Test Data
Soil Classification - Silt, poorly graded
Maximum Dry Density - 48.6 pcf

Optimum Moisture - 69.8 %
Compression Index - 0.41
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Whitaker Park Plant Mechanical Properties Test Data

Soil Classification - Silt, poorly graded
Maximum Dry Density - 63.0 pcf
Optimum Moisture - 43 %
Compression Index - 0.25

3.1.2 Chemical Properties

The coal combustion ash from the R.J. Reynolds facilities is regularly analyzed for
EPA Priority Pollutant Metals using the Toxicity Characteristic Leach Procedure
(TCLP). The TCLP test results for the coal combustion ash provide a "worst case"
indication of leaching potential in a low pH environment. When the TCLP analysis
for heavy metals is used in conjunction with fate transport modeling procedures, it
provides a measure of the "worst case" condition for potential environmental impact.
The TCLP analysis was used to provide the initial concentrations of metals for the
MULTIMED analysis, but it is important to note that this low pH condition is never
expected to occur at the RIRAMA.

3.2 HELP Model Evaluation of Leachate Flow

To determine the expected leachate production volume from the R.J. Reynolds Ash
Management Area, the Hydrologic Evaluation of Landfill Performance (HELP) Model was
used to produce estimates for the various disposal area subcells (refer to Appendix III). A
standard cross section with medium permeability final cover, 50 feet of compacted coal ash,
10 feet of clayey silt and a 4 foot sandy silt overburden layer (refer to Typical Landfill
Section in Appendix III) was used for a series of HELP model runs depicting the expected
condition that will exist at the two subcells that are closest to the disposal area compliance
boundary. The average exfiltration rate from the bottom of the ash disposal area was
computed to be 0.0023 in/yr by the HELP Model. This exfiltration rate from the HELP
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Model was then used as the infiltration rate for the MULTIMED model to compute

contaminant fate transport.

3.3 MULTIMED Model Evaluation of Contaminant Transport

A typical cross section was used for the MULTIMED analysis at three different distances
from the compliance boundary. To provide a "worst case" evaluation of contaminant
transport through the underlying soil and rock, the highest TCLP initial concentration was
used for the three metals concentrations (i.e., Barium, Chromium, and Selenium) that are
closest to the NCDEHNR 2L Standards. The chemical input parameters for the model
were developed from the Application Manual for MULTIMED and soil properties were
developed from the HELP Model user’s manual and soil laboratory testing conducted as

part of the subsurface investigation.

Chemical decay and dispersivity coefficients were allowed to be developed by the program
with a slight increase in the absorption coefficient to account for the natural tendency of
metals to absorb onto soil particles. The following is a summary of the expected
contaminant levels as computed by the MULTIMED model for the RIRAMA facility:

Constituent: Selenium

NCDEHNR 2L Standard: 0.01 mg/1

Trial No. 1A

Initial Concentration: 0.05 mg/1

Distance from Compliance Boundary: 1200 feet

Computed Concentration: 0.000000000026 mg/1

Trial No. 2A

Initial Concentration: 0.05 mg/1

Distance from Compliance Boundary: 500 feet

Computed Concentration: 0.0000061 mg/1
15




Trial No. 3A

Initial Concentration:

Distance from Compliance Boundary:

Computed Concentration:
Constituent:
NCDEHNR 2L Standard:

Trial No. 1B

Initial Concentration:

Distance from Compliance Boundary:

Computed Concentration:
Trial No. 2B

Initial Concentration:

Distance from Compliance Boundary:

Computed Concentration:
Trial No. 3B

Initial Concentration:

Distance from Compliance Boundary:

Computed Concentration:
Constituent:
NCDEHNR 2L Standard:
Trial No. 1C

Initial Concentration:

Distance from Compliance Boundary:

Computed Concentration:

Trial No. 2C
Initial Concentration:

Distance from Compliance Boundary:

Computed Concentration:

16

0.05 mg/1
100 feet
0.0024 mg/1

Chromium

0.05 mg/1

0.084 mg/1
1200 feet
0.000000000043 mg/1

0.084 mg/1
500 feet
0.000010 mg/1

0.084 mg/1
100 feet
0.0040 mg/1

Barium

1.0 mg/1

0.66 mg/1
1200 feet
0.00000000034 mg/1

0.66 mg/!
500 feet
0.000080 mg/1




Trial No. 3C

Initial Concentration: 0.66 mg/1
Distance from Compliance Boundary: 100 feet
Computed Concentration: 0.031 mg/1

_____ TABLE 1
MULTIMED MODEL RESULTS
INITIAL kit coggrm?rug;:m  NCDEHNR 2L
CONSTITUENT | CONC?::/I}!;&TION COMPLIANCE AT ggﬂ%ﬁ CE ST::’:;;};FD
. . BOUNDARY (ft). (mg/D)
Selenium .05 1200 .000000000026 .01
Selenium .05 500 .0000061 .01
Selenium 05 100 0024 01
Chromium 084 1200 .0000000000043 .05
Chromium .084 500 .000010 05
Chromium .084 100 004 .05
Barium .66 1200 .000000000034 1.0
Barium .66 500 .000080 1.0
Barium .66 100 .03 1.0

As indicated by the test results provided above, the expected contaminant levels at the
compliance boundary are well within the 2L Standards. It is important to note that the
MULTIMED analysis was performed using estimated parameters for absorption and
chemical dispersivity coefficients. The initial concentration levels for the constituents that
were evaluated were developed from the TCLP test procedure that develops a "worst case”

scenario of potential contaminant transport.
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The cross section that was evaluated during the MULTIMED analysis had no bottom liner
and the primary buffer between the coal combustion ash and the groundwater was the
residual soil profile and fractured mica schist bedrock. Based on the results of the
MULTIMED analysis, it appears that a "no liner" alternative is a feasible alternative for the
R.J. Reynolds Ash Management Area. The relatively low expected contaminant levels are
most likely due to the low permeability residual soils and the low initial concentration of

contaminants in the coal ash material.

4.0 ADHERENCE TO SURFACE SITING CRITERIA

The surface siting criteria that were used in the design of the R.J. Reynolds Ash
Management Area were developed from the general disposal site criteria and LCID criteria
in 15A NCAC 13B. The following sections provide general explanations of how these

criteria are followed during the disposal area siting.

4.1 Surface Water Criteria, 100-Year Flood, and Wetlands

The proposed coal ash disposal area is located in a steeply sloping ravine which extends in
a west to east direction. Surface elevations range from 860 along the eastern boundary to
1000 along the western boundary. The ravine averages 700 feet in width and 80 feet in
depth. Stormwater travels down the slopes of the ravine, into a partially eroded, shallow

collector channel along the base of the ravine that drains eastward to Leak Creek.

Leak Creek, located along the eastern boundary of the R.J. Reynolds property, is not a
regulated floodway by the Forsythe County engineering department or the Federal
Emergency Management Agency (FEMA). The limits of this project are located 50 vertical
feet and 500 horizontal feet from Leak Creek, and provide adequate distance to ensure that
the project is outside the limits of the 100 year flood limits of Leak Creek and neighboring

surface bodies of water.
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There are no areas on the property of the proposed ash management area, with the
exception of the limits of the stream channel for Leak Creek, which exhibit the
characteristics of wetland hydrology, as defined by the U.S. Army Corps of Engineers. A
review of the Forsyth County Soil Survey indicates that the project site has no soils that are
considered hydric (i.e., wetland supporting) soils. Due to the lack of wetland hydrology
and/or hydric soils, it was determined that a wetlands delineation and the identification of
wetland vegetation was not necessary to eliminate the potential for non-tidal wetlands at the

project site.

4.2 Endangered Species Habitat, Archaeological Sites, and State Parks

Based on a conversation with the N.C. Wildlife Resources Commission, it is our
understanding this project will not cause or contribute to the taking of any endangered or
threatened species of plants, fish or wildlife and shall not result in the destruction or adverse
modification of the critical habitat of endangered or threatened species. This preliminary
determination will also be confirmed by a letter to the N.C. Wildlife Resources Commission

showing the location and proposed development at the project site (see letter in Appendix
IV).

Based on a conversation with the State Historic Preservation Office, this project is not
expected to cause damage or destruction of an archaeological or historical site and will not
cause an adverse impact on a state park, recreation area or scenic area, or any other lands

included in the state nature and historic preserve (see letter in Appendix IV).

4.3 Seismic Considerations

Based on a review of seismic activity maps, it appears that the project is located within an
area with generally low seismic activity. The maximum expected peak horizontal
acceleration in an expected seismic event, with a probability of one event every 250 years,

is estimated to have a seismic horizontal acceleration coefficient of 0.10g as determined by
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seismic mapping developed by Algermisson. Based on recent literature from the US-EPA
governing the siting of landfill in seismic areas, a horizontal acceleration of 0.10g or less
should not require special design considerations. Furthermore, the RIRAMA project does
not have any leachate collection facilities or liner systems which may be damaged during a

typical seismic event.

44 Zoning and Property Line Setbacks

The property is zoned R-6 by Forsyth County, which is considered a rural, residential
classification. At the time of the preparation of the permit application, the Forsyth County
Zoning Ordinance had no text regarding the land disposal of coal combustion ash,
subsequently they are unable to categorize and regulate this project (see attached letter in
Appendix IV). Numerous conversations with Forsyth County zoning officials indicated that
they may respond to the request for zoning depending on the response of the NCDEHNR
to the Construction Permit Application. These officials have also requested that they be

notified of any new developments with the project or permitting process.

The minimum setbacks as set forth by the North Carolina Department of Environment,

Health and Natural Resources for solid waste disposal sites are as follows:

e 50 foot buffer between all property lines and disposal areas.
® 500 foot buffer between private dwellings and wells and disposal areas.

® 50 foot buffer between streams and rivers and disposal areas.

The proposed coal ash disposal area is well within compliance of all setback criteria outlined

above, as shown in Drawings 2 and 3.

Deed references, tax parcel identification, and adjoining property information was provided
by R.J. Reynolds for the ash management area. This is supplied on Drawing 3 of the

Construction Permit Application drawings.
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4.5 Suitability of the Surface Soils for Landfill Operation

The near surface soils are generally suitable for intermediate cover and the construction of
landfill berms if adequate procedures are used for excavation, placement and compaction.
The near surface soils are generally reddish brown clayey silts and sandy silts with medium
plasticity. Some of the near surface clayey silts may require drying during wet seasons prior

to placement and compaction.

For the construction of intermediate berms and structural fill areas, a minimum percent
compaction of ninety five percent of the maximum dry density as determined by ASTM D-
698 is recommended. The fill material should be placed in maximum eight loose lifts and
compacted with suitable compaction equipment. A summary of the mechanical properties

of the near surface soils present at the project site is provided in Appendix I.

5.0 ADHERENCE TO GROUNDWATER AND SUBSURFACE SITING CRITERIA

5.1 Foundation Stability

Foundation stability is normally not a concern for coal ash disposal facilities due to the
relatively light unit weight of coal ash as compared to conventional construction materials
and the relatively large area where the material will be placed. Based on the result of the
subsurface investigation, we anticipate that the maximum increase in stress in the residual
soil profile will be 9,000 to 10,000 psf. The coal ash will be placed in a staged operation
that should allow the effective dissipation of porewater pressure, thereby decreasing the
potential for subsurface instability. The Standard Penetration Test resistance values
generally indicated that the foundation soils at the R.J. Reynolds Ash Management Area
are suitable for the support of the bearing stress that will be developed by the coal ash
disposal operation. This statement concerning bearing capacity does not address building

foundations constructed at the project site or the potential for deep rotational slope
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instability which would require additional analysis that are beyond the scope of this permit

application.

5.2 Depth to Seasonal High Groundwater Table

At the time of the subsurface evaluation the minimum depth to the uppermost water
bearing strata was approximately 10 feet. This area was located near the bottom of the
ravine where a shallow drainage feature was located. During our field activities some
evidence of periodic releases of localized perched water was evident through fractures and
openings in the surficial soils and bedrock outcrop near the bottom of the ravine. To
account for this condition and to provide for the minimum four foot buffer between the
bottom of the disposal area and the seasonal high water table, a shallow under drain will
be installed. The under drain will be located at the bottom of the ravine in the drainage
channel and will be constructed of No. 57 stone covered with a minimum 4 foot buffer of
low permeability, compacted clayey silt. A geotextile separation layer will be placed

between the stone and the compacted clayey silt to prevent the migration of fine particles.

5.3 Groundwater Quality at the Compliance Boundary

As required by State and Federal regulation for waste disposal facilities, the natural features
of the project site are expected to cause the contaminant levels to be well below the
NCDEHNR 2L Standards and the Federal Maximum Contaminant Levels at the compliance
boundary. As required by the NCDEHNR regulations, the compliance boundary is located
100 feet within the property line. Monitoring wells have been placed upgradient and

downgradient of the site and are located on the compliance boundary.

The determination of expected contaminant levels at compliance boundary was developed
using the US EPA MULTIMED program. This program provides an indication of the fate

transport of contaminants that are released from the project site and takes into
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consideration a variety of chemical and hydrogeologic features. A more detailed explanation

of the procedures used for the fate transport evaluation is provided in Section 3.0.

6.0 BASIS OF DESIGN

This section provides a description of the general design and regulatory principles that were
considered in the design of the R.J. Reynolds Ash Management Area. Additional support

documentation and engineering computations are provided in Appendices II and IIL

6.1 Stormwater Management

For stormwater management design purposes, the project area is defined as having a hilly
topography classification with cross slopes ranging from 10 to 45 percent across the majority
of the site. This pre-development topography creates a high amount of runoff in relation
to rainfall percentage, resulting in a high runoff coefficient. Upon completion of filling
activities at the project site, the site grades have been designed to range from 5 to 10
percent, creating a reduction in the runoff coefficient for the overall site and decreasing the

overall runoff volume from the site.

The concentration of runoff into the perimeter swales, which slope from 1.5 to 5.0 percent,
was designed to create a longer time of concentration for stormwater impacting the site.
The longer distance of travel and the flat slopes on the swales create a detention condition

which reduces the maximum discharge and velocity of stormwater from the project area.

The swales were designed for a 10 year storm intensity, an industry standard for on-site
stormwater management. The swales were designed based upon the velocity of flow in the
channels resulting from post development conditions. The criteria for the design of the

swales is as follows:




L Grassed swales with no erosion control blanket require

maximum velocities less than or equal to two feet per second.

2 Grassed swales with erosion control blanket require velocities
to be less than five feet per second and greater than two feet

per second.

3 Riprap swales require velocities to be greater than five feet per

second.

The velocity criteria for the grassed swales is based on the performance standards for tall

fescue (uncut) seeded in accordance with the seeding manufacturers specifications.

A rock dam sediment basin will be constructed immediately downstream from the filling
activity on each phase of the project. The rock dam sediment basin has proven to be a
highly stable and reliable means of retaining sediment discharge from land disturbing
activities. The basins are sized according to an average sediment discharge of 1800 cubic

feet per acre.

The stormwater management basin is located downstream of all filling activities and serves
as both a detention and retention facility. The dewatering holes in the riser are sized for
an eight hour discharge of the pond, while the stone filter surrounding the riser retains any
sediment which may bypass the upstream basins. The stormwater basin acts as a wet pond
in filtering the overall runoff from the site and reducing the discharge of suspended solids.
This feature will allow the stormwater management basin to decrease the quantity and

increase the overall quality of discharge from the project site.
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6.2 Grading Plan

The proposed grades for the project were aimed at maximizing fill quantities, while
minimizing the cross slopes to achieve a useable area with a mild gradient upon cessation
of filling activities. Such use may include a public recreation area or similar facility to
enhance the communities park and recreation lands or simply open grassed pasture

potentially useful for agricultural production.

The slopes of the facility were designed for a maximum of 3H to 1V to increase the overall
stability of the slopes and decrease the potential for erosion channels. These slopes are the

recommended maximum slopes for standard landfilling operations.

The projected life of this project is fifteen years, based upon the available fill volume over

the site and the volume of ash generated at the R.J. Reynolds facilities.

6.3 Groundwater Monitoring Plan

The groundwater monitoring network that was installed during the initial subsurface
investigation provided by GCI in May 1993 consists of one upgradient and one downgradient
well. A second downgradient well that was installed by Law Engineering during previous
phases will be utilized for this portion of the project also. The recommended sampling
interval is bi-annually with the sampling parameters consisting of the EPA Priority Pollutant
Metals. These test results would be required to be in compliance with the NCDEHNR 2L
Standards.

6.4 Surface Water Monitoring Plan

Leak Creek is currently being sampled bi-annually upstream and downstream of the existing
landfilling activities on the R.J. Reynolds property (refer to Drawing 3 for existing stream

sampling locations). Since 1990 there have been no detectable increases in the
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concentrations of constituents regulated by the NCDEHNR 2L Standards (refer to Appendix
III for laboratory sampling results for SS-1 and SS-2). Surface water monitoring will be

continued into the future on a bi-annual basis at the proposed locations indicated on

Drawing 3.
Through the adequate sedimentation and erosion control measures currently being utilized
and the additional measures proposed for this project, it is anticipated that there will be no

effect on the surface water leaving the RIRAMA facility.

6.5 Operational Procedures

R.J. Reynolds has successfully established and proven field techniques for managing the
disposal, placement and compaction of coal ash over steep slopes, while minimizing site

erosion from ash fill.

The coal ash will be hauled into the project daily and disposed of in the staging areas
conveniently located along the uppermost limits of each sub-area. At the end of each day,
a bulldozer pushes the accumulation of material towards the downgradient end of the filling
area, progressively compacting the material under the weight of the ash. Borrow areas are
also typically established along the ridge lines of sub-areas, accessible from the maintenance
road. These borrow areas are established to generate suitable soil cover material for ash
and to create additional volume for the disposal areas. Borrow areas will also be
established within Sub-Area A for cover material to be used in the existing ash disposal

areas on the R.J. Reynolds property.

Due to the self compressibility of the R.J. Reynolds coal ash, progressive end-dumping
practices have proven to be the most effective means for disposing of the coal ash in a
manner which maximizes the local stability of the fill areas and minimizes the overall area
under disturbance at a given time. Temporary seeding measures will also be used to

minimize short term erosion of denuded slopes within an active sub-area. Diversion ditches
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will be maintained at all times around the perimeter of the filling operations to minimize
surface water on the denuded areas. All fill areas shall be sloped to discharge stormwater
without creating small pools of standing water. The contractor will diligently and

continuously maintain all erosion control measures on a daily basis wile a sub-area is active.

Refer to Drawing 9 for the construction sequence to be adhered to on this project.

6.6 Perched Water Drain

The shallow drainage channel at the base of the ravine periodically allows drainage of
perched water from isolated pockets in the bedrock surface. To adequately control this
intermittent drainage, the bottom of the channel will have an under drain placed under the
coal ash fill. The under drain will be discharged downstream from all filling activities into
the stormwater basin, as shown on the project drawings. Low permeability structural fill will
be compacted in six to eight inch lifts over the shallow under drain to a minimum depth of
4 feet to provide adequate separation from the coal ash in accordance with the NCDEHNR
guidelines. The low permeability fill will be compacted to ninety-five percent of its
maximum dry density in accordance with ASTM D-698 and will have a maximum
permeability of 1x 10 cm/sec. All coal ash fill will be maintained at a minimum of 4 feet
above the seasonal high water table, conservatively established as the top of the under drain

for design purposes.

The under drain will be constructed with No. 57 washed stone covered with a 5 oz. non-

woven geotextile to prevent migration of fine grained soil particles.

6.7 Final Cover and Facility Closure

The on-site soils appear to be generally suitable for use as landfill cover material. Suitable
on-site clayey material shall be compacted to ninety-five percent of the maximum dry density

and are expected to obtain a maximum permeability of 1 x 10® to 1 x 107 cm/sec, if placed
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with adequate moisture and compaction control. Since the underlying soils have
permeabilities in the range of 1 X 10™ to 1 X 10° cm/sec, this type of final cover material
will provide an overall reduction in infiltration through the coal ash fill material and reduce
the potential for a ponding of leachate in the bottom of the landfill. In accordance with
the NCDEHNR regulations, the cover material will be placed and compacted in six to eight

inch loose lifts to a minimum depth of two feet.

Temporary seeding measures will be implemented on denuded areas within active sub-areas
as necessary to maintain site stability over large work areas. Permanent seeding to be
implemented on all denuded areas brought to finish grades (see the project drawings for

seeding specifications).

Each sub-area will be inspected by a representative from the NCDEHNR for compliance
with the sedimentation and erosion control objectives on a regular basis and will receive

final closure approval after the commencement of filling in a completed sub-area.

Sediment basins serving sub-areas which receive final closure will be maintained until such
time that vegetative cover is established on the area which it serves. After vegetative cover
has been established, the basin may be removed. The stormwater basin is not expected to
be impacted by substantial quantities of sediment runoff and will remain a permanent
feature of the project site after final closure to provide the detention, retention and water
quality functions for which it was designed. Under expected conditions and adequate
installation of erosion control measures per the design plans, the stormwater basin should

be maintained for approximately 10 years after the completion of the coal ash filling project.

ABR\RJRPERM1.REP
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APPENDIX I

(Boring Logs and Soils Laboratory Data)




GCl1
BORING LOG =l | GEO-ENVIRONMENTAL
—=] CONSULTANTS, INC.
Report No.: 93011 B DATE: June 8, 1993

Client: R. J. Reynolds Tobacco Company

Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

Total

BoringNo.:. W-4  (1of 5)| Dasth 193.0' | Eiev: 1014+ Location: See Drawing 5
Type of Boring: HSA/Air Hammer |Sta.rted: 5/17/93 Completed: 5/17/93 Driller: D. Brown
: DESCRIPTION OF MATERIALS * Sample |SemPle| OvA | WELL
Elovskn| Depeh (Classification) Blows | b | (PPM)
- || Stiff, brown and red clayey SILT with trace
J|| mica, damp (MH)
£ 5.0
- 6167 | 6.5
1004.4 | 10.0 7 o — 10.0
- tiff, tan san , with little mica, moist
X il y with little mica, mois 5/5/4 115
& 15.0
E 71719 16.5
994.4 | 20.0 - 20.0
+||| Stiff, brown micaceous sandy SILT, moist 6/8/10 | 515
— 25.0 Grout (0-127')
- 8/8/9 26.5
= 30.0
: 8/10/12 | 315
979.4 | 35.0 - . 35.0
—-{| Dense, brown and grey micaceous sil
711l SAND, trace of weath)éred rock ﬁ-agrg:nts, 1213115 | 365
4'|{ moist (SM)
: 40.0
1 2350371 406




BORING LOG GEO-ENVIRONMENTAL

CONSULTANTS, INC.
DATE: June 8, 1993

Report No.: 93011

Client: R. J. Reynolds Tobacco Company
Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

BoringNo.: W-4 (2 0f 5)| Desth  193.0' | Elev: 1014+ [ Location: _See Drawing 5

Type of Boring: HSA/Air Hammer ‘Stmwd: 5/17/93 Completed: 5/17/93 lDrillcr: D. Brown

DESCRIPTION OF MATERIALS * Sample |S8mPle | ova
: ; Depth

(Classification) Blows (Feet) (PPM)

26/50-3"1 45.6

Elevation | Depth

|_!|||

lIll!IIII'IIIJIiIII
L T T T T T AR T AT AT T A TATA A T R A A A R A AR R e

966.4 | 48.0

AUGER REFUSAL @ 48.0 FEET.
NOTE: Begin Air Hammering @ 48.0'
Sulfidic biotile-muscovite gneiss interlayered

with mica schist and minor amphibolite,
unweathered, hard, dry.

2" Sch 40 PVC
Casing (0-138")

[ILII]IIII|IIII|tl]llIiLIIIIFIIIIIltll]IIIIII|IIIIIII[I!I}I1|II-I

*Number of blows required for & 140 Ib hammer dropping 30" to drive 2* 0.D., 1.375" L.D. sampler a total of 18 inches in three 6" increments. The
sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORING LOG =% | GEO-ENVIRONMENTAL
4 CONSULTANTS, INC.
Report No.: 93011 = DATE: _June 8, 1993

Client: R. J. Reynolds Tobacco Company

Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

BoringNo.. W-4 (3 of 5)| Depth  193.0' | Elev: 1014+ | Location: _See Drawing 5
Type of Boring: HSA/Air Hammer [Srted: 5/17/93  Completed: 5/17/93 | Driller: D. Brown
= Sample
Elevation | Depth DESCRIPTION OF MATERIALS Sample qu:h OVA | WELL REMARKS

(Classification) Blows (Feet) (PPM) | LOG .

914.4 |100.0

=— Bentonite
(127-131")

ERANNANN

T T T T T T T A A AT A R AR AR AR Y

IIII[IIIIIIIIIIIII!l!lIlllIIIIIIIIlIIIIlIIllIIIII|IIfiIIlllllll!'lllilllitIIIlI]III![IIII

*Number of blows required for a 140 Ib hammer dropping 30" to drive 2" 0.D., 1.375" I.D. sampler & total of 18 inches in three 6" increments. The
sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORING LOG 7=a] | GEO-ENVIRONMENTAL
g2 CONSULTANTS, INC.
Report No.: 93011 e DATE: June 8, 1993

Client: R. J. Reynolds Tobacco Company
Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

l BoringNo.: W-4 (4 of 5)| Depth  193.0' | Elev: 1014+ | Location: _See Drawing 5
Type of Boring: HSA/Air Hammer ‘Stamd. 5/17/93 Completed: 5/17/93 Driller: D. Brown
Sample
i DESCRIPTION OF MATERIALS * Sample OVA | WELL REMARKS
I wouner K o (Classification) Blows | (riy) | (PPM) | LOG
= e
==
= :
I = -
+= =5
] —
_:ﬁ = ‘.
' —_ﬁ =
== -
ZZ =
= =
871.4 | 143.0 2 . 1=
= Some possible fractures present H
5 =
= ot
-+ =
== £
' i =2 =
Y — =h
5 == =}
== =L
= =
l = =
= —-
=z =
m== =
| == J =
= = Sand Pack
- =~ an
= = (131-188.6")
i Z =l
-+ =
n== =
== =
= =3
l - ot
- 3 v |
—F =
-1 iy —
= %
g -
= i
‘:if: =5 2" Sch 40 PVC
== b Screen .01" Slot
£ (138-188.1")
i =
==
f==
A
Aﬂ
I =
=
=
—H
==
l ==
==
—A
-
4
+
I £
=
=
=
I 836.4 | 178.0 2
= Chlorite schist, greenish Erey, medium
£ grained, scl:ustoszty well developed, dry H=F
*Number of blows required for a 140 Ib hammer dropping 30" to drive 2" O.D., 1.375" L.D. sampler a total of 18 mches in l.hrec 6" increments. The
' sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORING LOG =% ) GEO-ENVIRONMENTAL

==4 | CONSULTANTS, INC.

Report No.: 93011 = DATE: June 8, 1993
Client: R. J. Reynolds Tobacco Company

Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

Boring No.. W-4 (5 of 5) Depth 193.0' | Elev: 1014+ | Location: _See Drawing 5
Type of Boring: _HSA/Air Hammer Strted: 5/17/93  Completed: 5/17/93 | Driller: D. Brown
Sample
: DESCRIPTION OF MATERIALS * Sample P OVA | WELL
Evcmson)) Dok (Classification) Blows D?;S (PPM) | LOG A
. | (Feer e
=
=
=
mS=
413
-+
-+
—
=
=
i
—
825.8 | 188.6 15

BORING TERMINATED @ 188.6 FEET.

*Number of blows required for a 140 Ib hammer dropping 30" to drive 2" 0.D., 1.375" L.D. sampler a total of 18 inches in three 6" increments. The
sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORENG TG =28 | GEO-ENVIRONMENTAL
4 CONSULTANTS, INC.
Report No.: 93011 = DATE: _June 8, 1993

Client: R. J. Reynolds Tobacco Company

Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

Total

BoringNo.: W-5  (Lof 1)| Demth 24.0' |Eiev: 858+ Location: See Drawing 5
Type of Boring: HSA/Air Hammer [Srtcd: 5/17/93  Completed: 5/17/93 | Driller: D. Brown
Sample
: DESCRIPTION OF MATERIALS * Sample Pl¢| OVA |WELL REMARKS
Blevation | Bt (Classification) Blows %ﬁ (PPM) | LOG
4TI Firm, brown and red clayey SILT, with little 0.0 ==
7| mica, moist (MH) e 1/3/4 1.5 %:,-E
] '.i'.l
854.0 | 4.0 71 R
&= AUGER REFUSAL @ 4.0 FEET. e o 0109
. 4 % NOTE: Begin Air Hammering @ 4.0 Feet. :_.:
B P
—E= Mica schist, grey hard slightly weathered, dry G 2" sch 40 PVC
:g KL Casing (0-13")
== B
== / .
_jﬂ: / /-1— Bentonite (10-12')
= Z
—] s-| | —=&—— Sand Pack
= eS| a224)
= =K
—= =0
842.0 | 16.0 =2 =1
::% gca schist, grey hard slightly weathered, =
e mp o =
:f; i El-----u— 2" Sch 40 PVC
+= o = Screen .01" Slot
—“é B (13238
nz= =
== =
e ==
834.0 | 24.0 = =N

BORING TERMINATED @ 24.0 FEET.

NOTE: Groundwater Encountered @ 6.0
Feet at Time of Drilling.

*Number of blows required for a 140 Ib hammer dropping 30" to drive 2" O.D., 1.375" 1.D. sampler a total of 18 inches in three 6" increments. The
sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORING LOG =% | GEO-ENVIRONMENTAL
4 CONSULTANTS, INC.
Report No.: 93011 —= DATE: _June 8, 1993

Client: R. J. Reynolds Tobacco Company

Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

BoringNo. B-9  (Lof 1)| Dopth 23.0' |Eiev: 963t Location: See Drawing 5
Type of Boring: Hollow Stem Auger \ Started:  5/20/93 Completed: 5/20/93 Driller: Ron Brown
Sample
. DESCRIPTION OF MATERIALS * Sample OVA |WELL
Hovwion || gt (Classification) Blows | iy | (PPM) | LOG R
-{|| Stiff, brown and red clayei SILT with little /|1
]| mica, trace weathered rock fragments, damp SES
k 2.3 VRV
P04 N e d red, sandy SILT with >0 SR
- ery stiff, brown and red, wi Sl T3
||| little mica, moist (ML) Y 2/6/14 6.5 g é:
ke /[ 7&— cuttings (0-15")
953.0 | 10.0 7 10.0 n |
—||| Very stiff, brown sandy SILT with trace of 5/12/13 TS
7!|| mica and weathered rock fragments, moist B /1 <l 2" Sch 40 PVC
|| oMLy NN Casing (0- 18")
] m |/
948.0 | 15.0 7 vy
—-1| Very dense, brown micaceous silty SAND, SE" 15.6 / //-l— Bentonite (15-16")
w 11 moist (SM) 16.1 o5 I
= — | | ——— Sand Pack
= 1 (16-23")
o 20.0 g
4 04— 20.5 —w&-—— 2" Sch 30 PVC
=k = Screen .01" Slot
940.0 | 23.0— =0 il

AUGER REFUSAL @ 23.0 FEET.

NOTE: Groundwater encountered @ 16.8
feet 24 hours after completion of drilling.

*Number of blows required for a 140 Ib hammer dropping 30" to drive 2" 0.D., 1.375" L.D. sampler a total of 18 inches in three 6" increments. The
sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORING LOG = l GEO-ENVIRONMENTAL
= CONSULTANTS, INC.
DATE: June 8, 1993

Report No.: 93011

Client: R. J. Reynolds Tobacco Company

Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

Total

BoringNo.: B-10 (1 of 1)| Domth  14.0' |Elev: 933+ | Location: _See Drawing 5
Type of Boring: Hollow Stem Auger | started:  5/19/93  Completed: 519/93 | prt: Ron Brown
. DESCRIPTION OF MATERIALS * Sample | S2MPIe[ OvA | WELL T
-, S (Classification) Blows | i | (PPM) | LOG
g Sﬁcil‘f, br(t)hwn (zilaye f‘g_.T with trdz;ce of mica i\
il s, NES ! \
|| 2nd weathered rock fragmen mp (MH) > )
] | <4 — 27 Sch 40 PVC
928.0 | 5.0 ° 5.0 ] - cmgE
= " J[| Stff, brown and grey, micaceous clayey SILT P
|| with little sand, damp (MH) RILRL| g5 f//{/ /-l— Bentonite (6-7")
- “'| |-<— Sand Pack (7-14")
923.0 | 10.0 7 | 100 =5
||| Very dense, brown micaceous sandy SILT, = 10.5 =
Y  J||| moist(ML) {=€+—— 2" Sch 40 PVC
- = Screen .01" Slot
— = (9-13.5")
919.0 | 14.0 - ;

AUGER REFUSAL @ 14.0 FEET.

NOTE: Groundwater encountered @ 11.2
feet 48 hours after completion of drilling.

*Number of blows required for a 140 Ib hammer dropping 30" to drive 2" 0.D., 1.375" L.D. sampler a total of 18 inches in three 6" increments. The
sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORING LOG == GEO-ENVIRONMENTAL

A ] CONSULTANTS, INC.
Report No.: 93011 = DATE: _June 8, 1993

Client: R. J. Reynolds Tobacco Company

Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

BoringNo.: B-11  (1of2)| Demth 54.0' |Elev: 912+ Location: See Drawing 5
Type of Boring: Hollow Stem Auger ‘ Started:  5/20/93 Completed: 5/20/93 Driller: Ron Brown
x Sample
: DESCRIPTION OF MATERIALS Sample OVA |WELL
Elevation | Depth (Classification) Blows 3;?;‘3 (PPM) | LOG REMARES
911.54 0.5 | TOPSOIL p 7.V
4|1 Stiff, brown and red clayey SILT with trace SEN
|| mica, damp (MH) V//
. VRY
— 5.0 SES
. 8/8/8 6.5 Vv
— VRY,
902.0 | 10.0 - 10.0 i
—||| Stiff, tan sandy SILT with trace mica, moist 5/6/7 NSNS
31| (ML) 11.5 /A |
B VRV
897.0 | 15.0 - 15.0 A
||| Stiff, brown SILT with little mica, trace fine 1517 NES
] sand, moist (Nﬂ.) 16.5 *;/- 7/
- YRV
= VRY
e VRY
: VRV
S 25.0 SES
7 VRV
1 5118 | 26 s 4 14
— |14
] A
= 30.0 | | Cutings (0-45")
E T/ 9;" 11 31.5 I 1
= VR
i 35.0 ZRY
B 12/12/16 | 345 =] et— é’;:ah 40 PVC
] i B g ing (0-48")
B VB
872.0 | 40.0 1! 40.0 AR
1| Dense, brown and grey silty SAND, little 25/30/30 NEN
7|/ mica, with trace of weathered rock fragments, 41.5 =1 T
|| moist (SM) i B
. ZBY

*Number of blows required for & 140 Ib hammer dropping 30" to drive 2" 0.D., 1.375" I.D. sampler a total of 18 inches in three 6" increments. The

sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORING LOG

== GEO-ENVIRONMENTAL
=] CONSULTANTS, INC.

Report No.: 93011 DATE: June 8, 1993
Client: R. J. Reynolds Tobacco Company
Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC
BoringNo.. B-11 (2 of 2)| Dath 54.0' |Elev: 912t [ Location: _See Drawing 5
Type of Boring: Hollow Stem Auger Started:  5/20/93 Completed: 5/20/93 Driller: Ron Brown
. DESCRIPTION OF MATERIALS * Sample |SamPle| ovaA | WELL
Eistion | 'Digs (Classification) Blows | ik | (PPM) | LOG REMARKR
B} 7 / [/ \=t— Bentonite (45-46")
1 | |'<e— Sand Pack
- Lt (46-54")
T ‘E=&+— 2" sch 40 PVC
= = Screen .01" Slot
= = (48-53")
858.0 | 54.0 -
AUGER REFUSAL @ 54.0 FEET.
NOTE: No Groundwater Encountered
During Time of Drilling.

*Number of blows required for a 140 Ib hammer dropping 30" to drive 2" 0.D., 1.375" 1.D. sampler a total of 18 inches in three 6" increments. The

sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORING LOG =8 | GEO-ENVIRONMENTAL
===8 | CONSULTANTS, INC.
Report No.: 93011 — DATE: June 8, 1993

Client: R. J. Reynolds Tobacco Company

Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

BoringNo.. B-12  (Lof 1) Degth 8.5' | Elev: 912+ [ Location: _See Drawing 5
Type of Boring: Hollow Stem Auger [Sarted: 5/19/93  Completed: 5/19/93 | Drilier: Ron Brown
. DESCRIPTION OF MATERIALS * Sample |S3MPIe| OVA | WELL
Hisvian | e (Classification) Blows | b | (PPM) | LOG REMAERS
+|| Firm, brown and red, clayey SILT with little 2/4/4 0.0 /1) | /#&— Cuttings (0-1")
J|| mica, damp (MH) 13 7, /= Bentonite (1-2)
] 1. 2" Sch40PVC
] /| | <— Casing (0-3.5"
. ) e Sand Pack (2-8.5")
i 5.0
n 10/12/14 ' -=&-— 2" Sch 40 PVC
) 4 N 6.5 Screen .01" Slot
= THEH (3.5-8.0)
903.5 | 8.5 1 e

AUGER REFUSAL @ 8.5 FEET.

NOTE: Groundwater encountered @ 6.4 feet
48 hours after completion of drilling.

*Number of blows required for a 140 Ib hammer dropping 30" to drive 2" 0.D., 1.375" L.D. sampler a total of 18 inches in three 6" increments. The

sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORING LOG *=e] | GEO-ENVIRONMENTAL
e8] CONSULTANTS, INC.
Report No.: 93011 = DATE: June 8, 1993

Client: R. J. Reynolds Tobacco Company

Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

Total

BoringNo.. B-13 __ (Lof 1)| Dapth 5.5' | Elev: 880+ [ Location: See Drawing 5
Type of Boring: Hollow Stem Auggr ‘ Started:  5/19/93 Completed: 5/ 19/93 | Driller: Ron Brown
! DESCRIPTION OF MATERIALS * Sample |S3MPIe | OvA | WELL
Elevation Dﬁp'-h (Classification} Blows {?Fz';tg (PPM) LOG REMARES
<|| Firm, brown and red Clayey SILT with trace 2/4/5 0.0
— ||| Soft, grey sandy SILT with trace of clay and
J||| mica, moist ('Mi)
§74.5 | 557
AUGER REFUSAL @ 5.5 FEET.

NOTE: No Groundwater Encountered
During Time of Drilling.

sum of the last two increments of penetration is termed the standard penetration resistance, N.

*Number of blows required for a 140 Ib hammer dropping 30" to drive 2* 0.D., 1.375" L.D. sampler a total of 18 inches in three 6" increments. The



BORING LOG

DATE: June 8, 1993

Report No.: 93011

Client: R. J. Reynolds Tobacco Company

Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

BoringNo. B-14 (1 0f2)| bocn 54.0' | Elev: 970t [ Location: _See Drawing 5
Type of Boring: Hollow Stem Auger ‘ Started:  5/20/93 Completed: 5/20/93 l Driller: Ron Brown
: DESCRIPTION OF MATERIALS * Sample |S3MPI¢| OvA | WELL
slonton| Degwh (Classification) Blows | by | (PPM) | LOG IR
-1| Firm, brown and red clayey SILT with trace 0.5 m |\
i ' o\
S - VRY
- ZRY
960.0 | 10.0_- 10.0 " |4
7]/ SGf, brown sandy SILT with little mica, 5/5/7 SES
J||| trace clay and weathered rock, moist (ML) 11.5 Y
E VR
955.0 | 15.0 1 15.0 A
--|| Stiff, tan sandy SILT with little mica and 5/7/10 NE
1-1| trace of weathered rock fragments, moist 16.5 Ry
1 (SM) o
. VRV
= 20.0 S e
x| 51512 | 55 SRY
= v
] SES
F o\
i | 25.0 SES
m) 9/19/20 | ¢ s n \u
. | YRy
1 A i
940.0 - 30.0 =! 30_0 -~ o C = 0_451
=1 DBHS&, grey and tan silty SAND with little 12/19/27 K1 R arings ( )
71| mica and weathered rock fragments, moist 315 I
1| SM) SES
3 o\
_: 35.0 VRY
] 28/50-6" | 36.0 SES
) m |
s ~| T&— 2" Sch40PVC
B )Ry Casing (0-48')
X 40.0 SN
— 7RV
1 30/506" | 41.0 il e
n! VRV
= VR
14 45.0 NS

*Number of blows required for a 140 Ib hammer dropping 30" to drive 2" O.D., 1.375" L.D. sampler a total of 18 inches in three 6" increments. The

sum of the last two increments of penetration is termed the standard penetration resistance, N.




BORING LOG ===" GEO-ENVIRONMENTAL
] CONSULTANTS, INC.
Report No.: 93011 — DATE: June 8, 1993

Client: R. J. Reynolds Tobacco Company
Project: R. J. Reynolds Coal Ash Management Area Forsythe County, NC

BoringNo.: B-14 (2 of 2)| Dot 54.0' |Eiev: 970+ | Location: _See Drawing 5
Type of Boring: Hollow Stem Auger [Started: 5/20/93  Completed: 5/20/93 | Driler: Ron Brown
: DESCRIPTION OF MATERIALS * Sample |S2MPle| OvA | WELL
Elsustios:| Degt (Classification) Blows | eba | (PPM) | LOG REMARKS
T 56-37 45.5 % 7-:— Bentonite (45-46")
) | |"2e— sand Pack
02k 1 (46-54")
e == 2" 5ch 40 PVC
i & = Screen .01" Slot
3 1 e
916.0 | 54.0 7 s

AUGER REFUSAL @ 54.0 FEET.

NOTE: No Groundwater Encountered
During Time of Drilling.

*Number of blows required for a 140 Ib hammer dropping 30" to drive 2" 0.D., 1.375" L.D. sampler a total of 18 inches in three 6" increments. The
sum of the last two increments of penetration is termed the standard penetration resistance, N.



SUMMARY OF LABORATORY TESTING

R. J. REYNOLDS ASH MANAGEMENT AREA
GCI JOB NO: 93011
CONSTANT HEAD PERMEABILITY TEST
ASTM D 5084

I Date of Test: June 7 - 11, 1993
II.  Test Locations: B-12 (0.0’ - 2.07)
III. Material Description: Reddish Brown Clayey SILT
IV. Material Condition: Undisturbed Sample
V. Proctor Data:

Maximum Dry Density (pcf): ND

Optimum Moisture Content (%): ND

VI. Test Data:

Dry Density (pcf): 101.0
Initial Moisture Content (%): 18.3
Final Moisture Content (%): 21.7
Sample Length (cm): 5.08
Sample Area (cm?): 42.08
Head (cm): 140.68
Quantity of Water Passing Through Sample (cm’): 21.9
Elapsed Time (sec): 1200
Temperature (°F): 73
Viscosity Correction Factor: 0.931
Coefficient of Permeability -k (cm/sec): 1.5 x 10°

VII. Comments: Consolidated and tested at 2 psi head difference.

GEO-ENVIRONMENTAL CONSULTANTS, INC.




SUMMARY OF LABORATORY TESTING

R. J. REYNOLDS ASH MANAGEMENT AREA
GCI JOB NO: 93011
CONSTANT HEAD PERMEABILITY TEST
ASTM D 5084
L Date of Test: June 7 - 11, 1993
IL. Test Locations: B-9 (2.3’ - 4.3")
III.  Material Description: Reddish Brown Clayey SILT
IV. Material Condition: Undisturbed Sample
V. Proctor Data:
Maximum Dry Density (pcf): ND

Optimum Moisture Content (%): ND

VI. Test Data:

Dry Density (pcf): 103.9
Initial Moisture Content (%): 18.7
Final Moisture Content (%): 234
Sample Length (cm): 5.16
Sample Area (cm®): 42.08
Head (cm): 140.68
Quantity of Water Passing Through Sample (cm’): 20.6
Elapsed Time (sec): 5340
Temperature (°F): 13
Viscosity Correction Factor: 0.931
Coefficient of Permeability -k (cm/sec): 3.1x 10°

VII. Comments: Consolidated and tested at 2 psi head difference.

GEO-ENVIRONMENTAL CONSULTANTS, INC.




SUMMARY OF LABORATORY TESTING

R. J. REYNOLDS ASH MANAGEMENT AREA
GCI JOB NO: 93011
CONSTANT HEAD PERMEABILITY TEST
ASTM D 5084
I Date of Test: June 7 - 11, 1993
1L Test Locations: B-11 (20.0° - 22.0)
III. Material Description: Tan Sandy SILT
IV. Material Condition: Undisturbed Tube Sample
V. Proctor Data:
Maximum Dry Density (pcf): ND

Optimum Moisture Content (%): ND

VI. Test Data:

Dry Density (pcf): 77.2
Initial Moisture Content (%): 129
Final Moisture Content (%): 34.8
Sample Length (cm): | 5.08
Sample Area (cm?): 42.08
Head (cm): 140.68
Quantity of Water Passing Through Sample (cm’): 108.9
Elapsed Time (sec): 240
Temperature (°F): 73
Viscosity Correction Factor: 0.931
Coefficient of Permeability -k (cm/sec): 3.6 x 10°

VII. Comments: Consolidated and tested at 2 psi head difference.

GEO-ENVIRONMENTAL CONSULTANTS, INC.




- GRAIN SIZE DISTRIBUTION TEST REPORT

(=
- . e
c E
[4'] =~ - -
c c c ~ c Q 9
i P R ISR - = & S B 3 &
100 o m N - - m - m - - - - - -
AL | %L\
90 : : \

80

70

E .
w : \\
Z 60
L \
2 50 '
w
T
w 40
o
30 \t\h~ |
20 W |
\\I‘
10 : n e e——{)
0 . |
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
% +3" % GRAVEL % SAND % SILT % CLAY |
. 0.0 0.0 57.4 22.1 10.5
|
LL PI Ogs Dgo Os0 D30 015 D10 Cen | . Sy
o| NP NP 0.36 | 0.17 | 0.13 | 0.064 |0.0130 |0.0040 | 5.82 | 43.2
| |
'r l , | ' |
MATERIAL DESCRIPTION USCS AASHTO
L ND ND

Reddish Brown Clayey SILT

Project No.: 93011 Remarks:

Project: R. J. Reynolds Ash Management SPECIFIC GRAVITY=2.77
® Location: B-9/2.3-4.3°

Date: 65-14-93

GRAIN SIZE DISTRIBUTION TEST REPORT
s T i GEO-ENVIRONMENTAL

CONSULTANTS. INC.




GRAIN SIZE

100

in.

in.

in.
‘11-1/2 in
n

1374 in

1/2 in
~43/8 in.

DISTRIBUTION TEST REPORT

#4

"1#10

#20
— #40
#60

#140
1 #200

S0

80

70

60

50

40

PERCENT FINER

30

20

10

10

.0

1.0
GRAIN SIZE - mm

0.1

0.001¢

% GRAVEL

% SAND

% SILT

% CLAY

0.0

82.9

LL

PI

Dgs

Dso

Os0

D30

015

D10

NP

1.16

0.45

0.34

0.208

0.1266

0.0838

1.03

MATERIAL DESCRIPTION

UsCs

AASHTO

Brown Micaceous Silty SAND

ND

ND

Project No.: 93011

Project:

® Location:

Date:

R.J. Reynolds Ash Management Area

6-14-93

B-8/15.0-15.7"

GRAIN SIZE DOISTRIBUTION TEST REPORT

Remarks:

SPECIFIC GRAVITY=2.94

GEO-ENVIRONMENTAL
CONSULTANTS, INC.




GRAIN SIZE DISTRIBUTION TEST REPORT

#4

#20
#40
#60

in
in
in
11-1/2 in
in
1/2 in
‘3/8 in,

“13/4 in
#140
—{ #200

100 _©_ o

/!

Q0

80

70

60

50

40

PERCENT FINER

ol WLt D REEE
2ol L LI N

N1 1S G

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

% +3" % GRAVEL % SAND % SILT % CLAY
L 0.0 0.5 86.8 10.8 1.8

LL PI Dgs Oso Os0 030 D45 D10 Cc Cu

° NP NP 0.83 0.36 0.28 0.168 |0.0933 |0.0562 1.38 5.5

MATERIAL DESCRIPTION USCS AASHTO

L ND ND
Brown SILT with Little Mica

Project No.: 93011 Remarks:

Project: - R. J. Reynolds Ash Management Area SPECIFIC GRAVITY=2.61
® Location: B-11

Date: 6-14-93
GRAIN SIZE DISTRIBUTION TEST REPORT

GEO-ENVIRONMENTAL
CONSULTANTS, INC.
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i T
oo o asifzzr . 2 5 g8 P§
l : e N | :
90 ;
b oo - |
ST N é
l 70 | i N : F\‘~ : ik
o : : O I R ¢ : I \ . :
W ; z N i : N i
Z 60 8 N |
l i : : : : i : \ :
2 50 | |
3 {
(an) N
l w 40
a
' 30
20
l 10
p| oLl
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
l % +3" % GRAVEL % SAND % SILT % CLAY
) 0.0 7.1 52 .1 40 .8
l LL PI Dgs Cs0 Os0 O30 045 010 Ce Cy
) 38 15 2.07 0.25 C.14
MATERIAL DESCRIPTION uscs AASHTO
' S ND ND
Reddish Brown Clayey SILT
' Project No.: 93011 Remarks:
Project: R. J. Reynolds Ash Management Area SPECIFIC GRAVITY=2.69
l e Location: B-12/0.0-2.0'
I Date: 6-14-93
GRAIN SIZE DISTRIBUTION TEST REPORT
GEO-ENVIRONMENTAL
' CONSULTANTS, INC.




100

S0

80

70

60

50

PERCENT FINER

40

30

20

10

GRAIN SIZE

in.

in.

in.

#20
#40
#60

DISTRIBUTION TEST REPORT

‘11-1/2 in
in
~13/4 in.

1/2 in
—J3/8 in,

‘J#4

~

~{ #140
1 #200

200

100

10

.0

1.0

GRAIN SIZE - mm

0.

1

0.001

+3"

% GRAVEL

% SAND

% SILT | % CLAY

.0

0.0

61.3

38.7

LL

PI

Dgs

Oso0

Dso

D30

045

D10

13

0.55

0.21

c.1

5

MATERIAL DESCRIPTION

UscCs AASHTO

.
Reddish Brown Clayey SILT

NOD ND

Project No.: 93011
R. J. Reynolds Ash Management Area

Project:
e lLocation: B-13/1.0-2.0'
Date: 6-14-93

GRAIN SIZE DISTRIBUTION TEST REPORT

Remarks:

SPECIFIC GRAVITY=2.60

GEO-ENVIRONMENTAL
CONSULTANTS, INC.




APPENDIX II

(Stormwater Management Calculations)
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CHKD. BY épg’ DATE /O/Iflf?l

RJR REYNOLDS - COAL ASH LANDFILL - FORSYTH COUNTY, NORTH CAROLINA
DRAINAGE DESIGN/ANALYSIS

REFER TO EXHIBIT A FOR DRAINAGE AREAS, SWALE LOCATIONS AND SEDIMENT BASINS
REFER TO EXHIBIT B FOR TYPICAL SWALE SECTIONS - GRASSED AND RIP RAP

BASIS FOR SWALE ANALYSIS:

NOTE: TRAPEZOIDAL CHANNELS TO BE USED FCR ALL PROPOSED SWALES

MANNINGS EQUATION TO BE USED FOR DESIGN: Q=(l.486/N)(Wp)**0.67(S)**0.5(AREA)
BOTTOM WIDTH OF CHANNEL (FEET)

SIDE SLOPE OF CHANNEL (EG. 3 IS
MANNINGS ROUGHNESS COEFFICIENT

VARIABLE:
:1)

.03 (UNCUT TALL FESCUE)
.06 (CLASS B RIP RAP)

2NN w
nouon
non W

S = CHANNEL SLOPE (FEET PER FEET)

Y = FLOW DEPTH IN CHANNEL

AREA = FLOW AREA IN CHANNEL AT DEPTH Y

Wp = WETTED PERIMETER IN CHANNEL AT DEPTH Y

Qp = PEAK DISCHARGE IN CHANNEL (CUBIC FEET PER SECOND)

V1 = VELOCITY OF FLOW AT DEPTH Y USING MANNINGS EQUATICN (FEET/SECCND)
V2 = VELOCITY OF FLOW AT DEPTH Y USING Qp=V(AREA)

FLOW DEPTH IS VARIED WITHIN THE CHANNELS UNTIL V1 = V2 = ACTUAL CHANNEL VELOCITY

I. SUB-AREA A

A. SWALE 1
DISCHARGE = Q(1R) = C(I)(R)
C = 0.4 (RURAL)
I = 5.7 INCHES/HR. (10 YR. EVENT)
A = AREAS A & B = 4.14 + 1.26 = 5,40 ACRES

ASSUMPTION: SWALE A DETAIL

B = 2 FT.

zZ = 3 FT.

N = 0.03

S = 0.015 FT/FT

Qp = 12.3 CFS

Y AREA Wp vl V2
0.15 0.38675 2.95 1.52 33.47
0.3 0.87 3.90 2.24 14.14
0.45 1.5075 4.85 2.79 8.16
0.6 2.28 5.79 3.27 5.39
0.75 3.1875 6.74 3.69 3.86
0.77 3.3187 6.87 3.74 3.71 APPROX. VELOCITY AND DEPTH

1 5 8.32 4.33 2.46

1.25 7.1875 9.91 4.91 1.71
1.5 9.75 11.49 5.45 1.26
1.75 12.8875 13.07 5.96 0.97

V < 5 FPS AND Y < 1.0 FEET, THEREFORE SWALE A O.K.




' oy Lhiie s bdamed pate ©(28193
ey GEO-ENVIRONMENTAL
' ol ) CONSULTANTS, INC. CHKD.BY_QD.H'___DATE (Silex
I (2B) = C(I)(A)
0.4 (RURAL)
5.7 INCHES/HR. (10 YR. EVENT)
AREA D 0 33 ACRES ‘“ul!“",'
Q(2A) 0.75 CFS = Qp W CARG,
“\QQ%.....ono... / "','
' ASSUMPTION: SWALE A DETAIL RRSY e
3 e
B = 2 FT.
2 =z 3 FT.
N = 0.03 X NE 3
I S = 0.04 FT/FT o,j' Dpirees g&%‘:‘
Op = 0.75 CFS ,,mtj s:;
l Y AREA Wp V1 V2
0.1 0.23 2.63 1.96 3.26
. 0.12  0.2832 2.76 2.18 2.65
0.125 0.296875 2.79 2.23 2.53
0.13 0.3107 2.82 2.28 2.41
' 0.135 0.324675 2.85 2.33 2.3]1 APPROX. VELOCITY AND DEPTH
0.5 1.75 5.16 4.83 0.43
1 5 8.32 7.07 0.15
1.25 7.1875 9.91 8.02 0.10
' 1.5 9.75 11.49 8.90 0.08
V < 5 FPS AND Y < 1.0 FEET, THEREFORE SWALE A O.K.
l C. SWALE 3
DISCHARGE = Q(3a) = C(I)(A)
C = 0.4 (RURAL)
I = 5.7 INCHES/HR. (10 YR. EVENT)
A = AREA E = 0.18 ACRES
l Q(3R) = 0.40 CFS = Qp
ASSUMPTION: SWALE A DETAIL
l B = 2 FT.
7 = 3 FT.
N = 0.03
s = 0.04 FT/FT
Qp = 0.4 CFS
l Y AREA Wp vl V2
0.05 0.1075 2.32 1.28 3.72
l 0.08 0.1792 2.51 1.71 2.23
0.09 0.2043 2.57 1.84 1.96
0.095 0.217075 2.60 1.90 1.84 APPROX. VELOCITY AND DEPTH
0.1 0.23 2.63 1.96 1.74
l 0.5 1.75 5.16 4.83 0.23
1 5 8.32 7.07 0.08
1.25 7.1875 9.91 8.02 0.06
. 1.5 9.75 11.49  8.90  0.04

V < 5 FPS AND Y < 1.0 FEET, THEREFORE SWALE A O.K.




D. SEDIMENT BASIN A

DISTURBED AREA TO BASIN

REQUIRED STORAGE =

1800

= AREAS A,D,E, & F

GEO-ENVIRONMENTAL
CONSULTANTS, INC.

oY (blone ¢ Lamady vare 2[28/93
CHKDBY__S:;EZAL___QME_ljﬂ&Léﬁg—__

4.14 + .33 + .18 + 1.35 = 6.0 ACRES

CF/ACRE * 6.0 ACRES =

10,800 CF.

A 65' LONG x 45' WIDE x 4' HIGH BASIN PROVIDES 11,700 CF. OF STORAGE

DRAINAGE AREA TO BASIN

AREAS A,B,C,D,E,F & G
8.4 ACRES

DRAINAGE AREA < 50 ACRES, THEREFORE ROCK DAM O.K.

II. SUB-AREA B

A. SWALE 1
DISCHARGE = Q(1B) = C(I)(A) + Q(1An)
C = 0.4 (RURAL)
I = 5.7 INCHES/HR. (10 YR. EVENT)
A= AREAS H & M = 6.17 + 2.48 = 8.65 ACRES
Q(1B) = 32.0 CFS + 12.3 CFS = 44.3 CFS = Qp
ASSUMPTION: SWALE B DETAIL
B = 4.5 FT. f S
Z = 3 FT. %, /"‘."-o..n.v‘ ‘g‘\s
N = 0.03 o, PRER O W
S = 0.015 FT/FT LITTPICLY
Qp = 44 .3 CFS
Y AREA Wp V1 V2
0.5 3 7.66 3.26 4.717
1 7.5 10.82 4.76 5.91
1.1 8.58 11.46 5.02 5.16
1.12 8.8032 11.58 5.07 5.03 APPROX. VELOCITY AND DEPTH
1.13 8.9157 11.65 5.09 4.97
1.15 9.1425 11.77 5.14 4,85
1 7.5 10.82 4.76 5.91
1.25 10.3125 12.41 5.38 4.30
1.5 13.5 . 13.99 5.94 3.28
1.75 17.0625 15.57 6.47 2.60

= 5 FPS AND Y < 1.25 FEET, THEREFORE SWALE B O.K.




' BY (Lo oottty 2/2.8193
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&= ] CONSULTANTS, INC. cuxnsy_ CD M pue Lot !4 3
= Q(2B) = Cc(I)(RA) + Q(2a)
' ‘ C = 0.4 (RURAL)
I=25.7 INCHES/HR. (10 YR. EVENT)
A = AREA I = 2.15 ACRES
' O(2B) = 4.90 CFS + 0.75 CFS = 5.65 = Qp
‘Qlll‘l"',',
ASSUMPTION: SWALE C DETAIL “.0‘ “,P.f‘.’,?ol e,
| B - ) P,
7 = 3 FT.
N = 0.06
l S = 0.08 FT/FT
= 2 / ic S
QP 5.65 CFS "I")O ;{..ﬁo"g.%&‘\‘
' Y AREA Wp V1 V2 e m.f,'?..m\
0.2 0.32 2.26 1.91 17.66
0.3 0.57 2.90 2.38 9.91
0.4 0.88 3.53 2.78 6.42
0.5 1.25 4.16 3.15 4.52
0.55 1.4575 4.48 3.32 3.88
l 0.58 1.5892 4.67 3.42 3.56
0.59 1.6343 4.73 3.46 3.46 APPROX. VELOCITY AND DEPTH
0.7 2.17 5.43 3.81 2.60
' 1 4 7.32 4.69 1.41
V < 25 FPS AND Y < 1.0 FEET, THEREFORE SWALE C O.K.
l C. SWALE 3
DISCHARGE = Q(3B) = C(I)(R) + Q(3A) =
l C = 0.4 (RURAL)
I = 5.7 INCHES/HR. (10 YR. EVENT)
A = AREA N = 0.36 ACRES
l Q(3B) = 0.82 CFS + 0.40 CFS = 1.22 CFS = Qp
ASSUMPTION: SWALE A DETAIL
I - =
7 = 3 FT.
N = 0.03
l S = 0.08 FT/FT
Op = 1.22 CFS
l Y AREA Wp val V2
0.1 0.23 2.63 2.77 5.30
0.12 0.2832 2.76 3.08 4.31
' 0.13 0.3107 2.82 3.23 3.93
0.14 0.3388 2.89 3.37 3.60 APPROX. VELOCITY AND DEPTH
0.15 0.3675 2.95 3.50 3.32
' 0.2 0.52 3.26 4.13 2.35
0.5 1.75 5.16 6.83 0.70
1 5 8.32  10.00 0.24
l 1.5 9.75  11.49  12.59 0.13

V < 5 FPS AND Y < 1.0 FEET, THEREFORE SWALE A O.K.
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D. SEDIMENT BASIN B

DISTURBED AREA TO BASIN = AREAS H,I,J & N
=6.17 + 2.15 + 3.54 + 0.36 = 12.22 ACRES

REQUIRED STORAGE = 1800 CF/ACRE * 6.0 ACRES = 21,996 CF.
A 100' LONG x 60' WIDE x 4' HIGH BASIN PROVIDES 24,000 CF. OF STORAGE

AREAS A,B,D,E,H,I,J,K,L M &N
22.70 ACRES

DRAINAGE AREA TO BASIN

DRAINAGE AREA < 50 ACRES, THEREFCRE ROCK DAM O.K.

III. SUB-AREA C

A. SWALE 1
DISCHERGE = Q(1C) = C(I)(A) + Q(1B)
C = 0.4 (RURAL)
I = 5.7 INCHES/HR. (10 YR. EVENT)
A = AREAS Q,0,R & W = 5.78 + 2.24 + 8.14 + 0.59 = 16.75 ACRES
Q(1C) = 38.2 CFS + 44.3 CFS = 82.5 CFS = Qp
ASSUMPTION: SWALE D DETAIL
“|\C'|l'l"'
B = 2 FT.
7 = 3 FT.
N = 0.06
s = 0.12 FT/FT
op =  82.5 CFS /
Y AREA W vl V2 23§Z"~ BN
: “wJPHER O
4 \
0.5 1.75 5.16 4.18  47.14 e
1 5 8.32 6.12  16.50
1.25 7.1875 9.91 6.95  11.48
1.5 9.75  11.49 7.71 8.46
1.55 10.3075  11.80 7.86 8.00
1.56 10.4208  11.87 ~ 7.89 7.92 APPROX. VELOCITY AND DEPTH
1.6 10.88  12.12 8.01 7.58
1.75 12.6875  13.07 8.43 6.50
2 16  14.65 9.12 5.16
2.25 19.6875  16.23 9.78 4.19

V < 25 FPS AND Y < 1.67 FEET, THEREFORE SWALE D O.K.



% GEO-ENVIRONMENTAL
CONSULTANTS, INC.

=
B. SWALE 3
DISCHARGE = Q(3C) = C(I)(RA) + Q(3B)
C = 0.4 (RURAL)
I = 5.7 INCHES/HR. (10 YR. EVENT)
A = AREA U = 0.30 ACRES
0(3C) = 0.68 CFS + 1.22 CFS = 1.90 CFS =
ASSUMPTION: SWALE A DETAIL
B = 2 FT.
Z = 3 FT.
N = 0.03
S = 0.017 FT/FT
Op = 1.9 CFs
Y AREA Wp vl V2
0.2 0.52 3.26 1.90 3.65
0.22 0.5852 3.39 2.01 3.25
0.24 0.6528 3.52 2.11 2.91
0.27 0.7587 3.71 2.25 2.50
0.28 0.7952 3.77 2.29 2.39
0.29 0.8323 3.83 2.34 2
0.35 1.0675 4,21 2.59 1.78
0.5 1.75 5.16 3.15 1.09
1 5 8.32 4.61 0.38

V < 5 FPS AND Y < 1.0 FEET, THEREFORE SWALE A O.K.

oy Chse 0 Lnset pare 2(28/33
CHKD.BY_QQ.Q’ DATE L'a'/ulq-s

Qp

.28 APPROX. VELOCITY AND DEPTH

C. SWALE 2
DISCHARGE = Q(2C) = C(I)(R) + Q(2B) + Q(3C) = an ey,
C = 0.4 (RURAL) ‘\\%‘ﬁ.kﬁf??z /;",,
1 = 5,7 INCHES/HR. (10 YR. EVENT) Q@s% %o
= AREA P & V = 5.32 + 0.79 = 6.11 ACRES $ s
Q(2C) 13,93 + 5.65 + 1.90 = 21.48 CFS = QP 2 ”As i £
L\ pcdd s §
ASSUMPTION: SWALE A DETAIL 3 fo?éjhz a{§§§;
) "",,/Op};"""“ ‘6\?}“‘
B = 2 FT. 'a,,""ER e
7 = 3 FT. (T
N = 0.03
s =  0.018 FT/FT
Qp = 21.48 CFS
Y AREA Wp 2l V2
0.25 0.6875 3.58 2.22  31.24
0.5 1.75 5.16 3.24  12.27
0.75 3.1875 6.74 4.04 6.74
0.95 4.6075 8.01 4.61 4.66 APPROX. VELOCITY AND DEPTH
1 5 8.32 4.74 4.30
1.5 9.75  11.49 5.97 2.20
1.75 12.6875  13.07 6.53 1.69
1 5 8.32 4.74 4.30
1.5 9.75  11.49 5.97 2.20

V < 5 FPS AND Y < 1.0 FEET, THEREFORE SWALE A O.K.
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D. SEDIMENT BASIN C

AREAS O,P,Q & U
224 + 5.32 + 5.78 + 0.30 = 13.64 ACRES

DISTURBED AREA TO BASIN

REQUIRED STORAGE = 1800 CF/ACRE * 13.64 ACRES = 24,552 CF.
A 100' LONG x 65' WIDE x 4' HIGH BASIN PROVIDES 26,000 CF. OF STORAGE

AREAS A,B,D,E,H,I ,M,N,0,P,Q,R,5,UV &W

DRAINAGE AREA TO BASIN
: 42.00 ACRES

DRAINAGE AREA < 50 ACRES, THEREFORE ROCK DAM O.K.
IV. STORM WATER BASIN

DRAINAGE AREA TO BASIN = AREAS A,B,D,E,H,I,M,N,0,P,Q,R,S,UV,W & T

43.34 ACRES

DISCHARGE = Q(TOTAL) c(1)(n) ‘ e,

= 0.4 (RURAL) & Q;\\-\ CARo["o.

= 5.7 INCHES/HR. (10 YR. EVENT)

= 43.34 ACRES ‘

(TOTAL) 98.81 CFS
BASIN SIZE = 100' LONG x 65' WIDE x 6' HIGH = 39,000 CY. : i=

A ESESS
BOTTOM OF BASIN ELEVATION = 825.0 0, Opren g, N
"I HER o™

""nuul\“

TOP OF DAM ELEVATION = 832.50

PRIMARY OUTLET IS 36" C.M.P. RISER WITH 30" C.M.P. OUTLET CONDUIT
PRIMARY CUTLET ELEVATICN = 830.00

SECONDARY OUTLET IS A 20' WIDE STONE WEIR IN CUT (CLASS B STONE)
SECONDARY OUTLET ELEVATION = 831.00

BASIN DISCHARGE AT WATER ELEVATION = 832.0 = Q(MAX)

Q(MAX) = Q(PRIMARY) + Q(SECONDARY)

Q(PRIMARY) = 3.1(9.42)(832.0-830.0)**1.5 = 82.6 CFS = Q(36" RISER)
.6((2)(32.2)(832.0-826.0))**0.5(4.90) = 57.8 CFS. = Q(30" CCNDUIT)
Q(PRIMARY) = Q(30" CONDUIT) = 57.8 CFS = CONTROLLING DISCHARGE
Q(SECONDARY) = 2.87(20')(832.0-831.0)**1.5 = 57.40 CFS.

Q(MAX) = 57.8 + 57.4 = 115.2 CFsS.

SINCE Q(MAX) > Q(TOTAL), BASIN DESIGN O.K.
15' LONG x 10' WIDE CLASS B RIP RAP APRON PROVIDED AT CONDUIT OUTLET
ANTI-FLOTATION BLOCK = 1.1 TIMES WEIGHT OF WATER DISPLACED BY EMPTY RISER = W

= 7.07(5)(62.4)(1.1) = 2,426 1b.
A 5 SQUARE FOOTING 1' DEEP PROVIDES 2,500 lb. OF ANCHORAGE > 2,426 lb.,



by (Clece ¢ Linset. vate @(28/93
CHKD. BY (/DQ DATE l°! le lq_'i

V. STORM DRAINAGE PIPE DESIGN

DISCHARGE TO PIPE = Q = Q(2C) = 21.48 CFS.

TRIAL: 24" N-12 @ 20.50%

Q(FULL) = 110.7 CFS. = MANNING'S EQUATION

Q(INLET) = 0.6((2)(32.2)(9))**0.5(3.14) = 45.35 CFS. = CONTROLLING CONDITION
Q(INLET) > Q(2C), THEREFORE 24" PIPE O.K.

CLASS B RIP RAP APRON PROVIDED AT PIPE OUTLET AND INTERSECTION OF SWALES.
APRON DIMENSIONS = 40' x 40' (APPROXIMATELY)

\‘ ““‘;\ CA;?"O' ":
Q\ .,--Suéo, .(/4

SNt
g 8
-

4’0

HER D

44
""u:mn\‘



h

JUTE MAT

3" QF STRAW

SWALE A DETAIL

! 12.0°

3" OF STRAW |

CLASS B STONE

#5 WASHED STONE

-3" THICK 18" THICK
SWALE C DETAIL
| 12.0° |
2.0
3
‘F.67’ 1 '

CLASS 8 STONE

#5. WASHED STONE
18" THICK

3" THICK

SWALE D DETAIL

R.J. REYNOLDS TOBACCO CO.
COAL ASH MANAGEMENT AREA
FORSYTH COUNTY, NORTH CAROLINA

SWALE DETAILS

PROJECT £93011 | DATE: PROJECT MGR: C.DH.

GEO—ENVIRONMENTAL [ 8Y: N.A.
CONSULTANTS, INC. DRAWN BY: CN..

i
|

GEOTECHNICAL/ENVIRONMENTAL ENGINEERS & SCIENTISTS |SCALE; 1” = 60°
1016 McCLELLAND . COURT, CHARLOTTE, NC 28206
PHONE (704)332-2060 FAX (704)334-0405 EXHIBIT Bi




APPENDIX III

(Chemical Analysis and Computer Model Output)



( MULTIMED COMPUTER ANALYSIS )
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( TCLP ANALYSES OF COAL COMBUSTION ASH )




TEL N0 .919-996-0326 Jul 6,93 17:11 No.0O10 P.04

Research & Analytical

Laborarories, INc.

Anelytical/Process Consultations

R.J. Reynolds Tobacco Company Date Sample Collected : 06/01/93
P.O. Box 2959, P/LS-Fl.4A Date fample Received : 06/03/93
Winston-Salem, NC 27102 Date Sample Analyzed : 06/04/93
Attn: Bill Howard Date of Report s 07/06/93
Analyses Performed by ¢ SK -TB -DW
Job Number : 00419 K Lab Sample Number
169452
S —— I 2 A £ 5 g
Parameter Storet # Results
Arsenic, TCLP <0.050 MG/L
Barium, TCLP 0.25 MG/L
Cadmium, TCLP <0.010 MG/L
Chromium, TCLP 0.13 MG/L
Lead, TCLP <0.10 MG/L
Mercury, TCLP <0.002 MG/L
8elenium, TCLP , 0.57 MG/L
S8ilver, TCLP <0.010 MG/L
Arsenic, Tot (01002) 46 MG/KG
Barium,Tot (01007) 210 MG/KG
Cadmium, Tot (01027) 0.79 MG/KG
Chromium, Tot {01034) 37.3 MCG/KG
Lead,Tot (01051) 90 MG/KG
Mercury, Tot (71900) 0.75 MG/KG
Selenium, Tot {01147) 99.2 MG/KG
Silver,Tot (01077) <0.66 MG/KG
BTU 3169/LB

- s o - - . A -

Clienta SAmgle Source/Number 602 UP FLY ASH

Time Collected (Hrs)

e

P. 0. Box 473 @ 106 Short Street ® Karnersvile, North Caroling 27284 @ 819/996-2841




TEL No.919-996-0326

Research & Analyrical
L AboRratories, INc.

Analytical/Process Consultations

R.J. Reynolds Tobacco Company
P.O. Box 2959, P/LS~Fl.4A Date Sanmple Received
Winston-salam, NC 27102 Date Sample Analyzed
Attn: Bill Howard Date of Report
Analyses Performed by

Date Sample Collectad

e o> a¢ R e

Jul 6,93 17:11 No.010 P.0O2

06/01/93
06/03/93
06/04/93
07/06/93
SX «TB -GL

Job Number 3 00419 K Lab Sample Number
169451

- £ o e 2 e
Parameter Storet # Regults
Arsenic, TCLP <0,050 MG/L
Barium, TCLP 0.66 MG/L
Cadmium, TCLP <0.010 MG/L
Chromium, TCLP <0,020 MG/L
Lead, TCLP ' <0.10 MG/L
Mercury, TCLP <0.002 MG/L
Selenium, TCLP <0.10 MG/L
Silvar, TCLP <0.010 MG/L
Arsanic,Tot (01002) <0.62 MG/KG
Barium, Tot (01007) 10.8 MG/KG
cadmium, Tot (01027) <0.625 MG/KG
Chromium, Tot {01034) 17.4 MG/XG
Lead,Tot (01051) <6.25 MG/KG
Mercury, Tot {71900) <0,12 MG/KG
Selenium,Tot {01147) <0.31 MG/KG
Silveyr,Tot {01077) <0,.63 MG/KG
BTU 699 /LB
Clients Sample Source/Number 255-5; ------ T
Time Collected (Hrs) :

F. Q. Box 473 & 106 Short Strest @ Kernarsvile, North Carolina 27284 & 919/098-2641




TEL No.919-996-0326 Jul 6,93 17:11 No.010 P.03

Research & Analyrical
L.AboRrarories, Inc.

Analytical/Process Consultstions

R.J. Reynolde Tobacco Company Date Sample Collaected : 06/01/93
P.O. Box 2959, P/LS-Fl.4A Date Sample Received : 06/03/93
Winston-Salem, NC 27102 Date Sample Analyzed : 06/04/93
Attn: Blll Howard Date of Report + 07/06/93
Analyses Performed by : SK -TB -GL
Job Number : 00419 K Lab Sample Number
169453
I B O O O 5 2 A A O B O B =max
Parameter Storet # Repults
Arsenic, TCLP <0.050 MG/L
Barium, TCLP 0.47 MG/L
Cadnium, TCLP <0.010 MG/L
Chromium, TCLP 0.084 MG/L
Lead, TCLP <0.10 MG/L
Mercury, TCLP <0.002 MG/L
Selenium, TCLP <0.10 MG/L
S8ilver, TCLP <0.010 MG/L
Arsenic,Tot (01002) 14 MG/KG
Barium, Tot (01007) 536 MG/KG
Cadmium, Tot (01G27) <0.57 MG/XG
Chromium, Tot (01634) 10.9 MG/KG
Lead, Tot (01051) 14.4 MG/KG
HMercury,Tot (71900) 0.52 MG/XG
Selenium, Tot (01147) 21.5 MG/KG
8ilvar,Tot (01077) <0.57 MG/KG
BTU 1850/L8B

Clients Sample Source/Number TOBACCOVILLE UP

Time Collec ed (Hrs)

P. 0. Box 473 ® 106 Short Strest @ Kernersvile, North Caroling 27284 ¢ 918/396-2841




TEL N0.919-996-0326 Jul 6.93 17:11 No.010 P.0S5

Research & Analyrical
PR Laboratories, Inc.

(, ,. Anslytical/Process Consultations

R.J. Reynolds Tobacco Company pate Sample Collacted : 06/01/93
P.0., Box 2959, P/LS-Fl.4A Date Sample Racelved 06/03/93
winston-Salem, NC 27102 Date Sample Analyzed : 06/04/93
Attn: Bill Howard Date of Report s+ 07/06/93
Analyses Performed by : SK -TB -DW
Job Number : 00419 K Lab Sample Number
169454
R —————— e ———————, R TP EEES L Ll LSS 6
Parameter Storet # Rasults
Argenic, TCLP <0,050 MG/L
Barjum, TCLP - 0.44 MG/L
Cadmium, TCLP 0.015 MG/L
Chromium, TCLP 0.082 MG/L
Lead, TCLP <0.10 MG/L
Marcury, TCLP <0.002 MG/L
Selenium, TCLP <0.10 MG/L
$ilver, TCLP 0.012 MG/L
Arsenic,Tot (01002) 15 MG/KG
Barium, Tot (01007) 137 MG/RG
cadmium, Tot (01027) <0.60 MG/XG
Chromium, Tot (01034) 24.1 MG/KG
Lead,Tot {(01051) 22.2 MG/KG
Mercury, Tot {71900) <0.12 MG/KG
Selanium,Tot {01147) <6.02 MG/KG
silver,Tot (01077) <0.60 MG/KG
BTU 2249/18

Clients Sample Source/Number BAILEY UP

Time Collected (Hrs)

e ae

P. 0. Box 473 e 106 Short Street @ Kernersville, North Carolina 27284 @ 919/998-2841



( STREAM SAMPLING DATA )



. SS-001
Parameter Units  14/29/88 5/6/90  1921/90 |10/23/91 [3/25/92 . 19/29/92
inum,total mgl _ [<0.152 0.14 0.109 4.15 <0.10
ic, total mgl <0011 <0.010 [<0.010 [<0.010 [<0.010 [<0.010
jum, total mgl __ 0.118 0.064 <0.080 [<0.080 [<0.080 [<0.100
Cadmium, total mgl _0.008 [<0.0010 10.0048 [<0.002 [0.0034  [<0.002
, total mgl  |<0.019 <0020 1<0.020 }<0.020  [<0.020
:Eium, total mgl__ |<0.016 <0.040 [<0.040 [<0.020  [<0.040
total mgl  10.086 0.20 <0.10 5.0 0.160
Lead, total mgl  [<0.024 0.0025 |<0.005 [<0.005 [0.0158  }<0.005
ganesetotal | mgl  |<0.014 <0.020 K0.020 [0.064  10.085
, total m, <0.0002 <0.0002 [<0.0002 [<0.0002 |<0.0002 [<0.0002
3-N mgl 1022 0.52 0.15 025 0.190
Selenium, total my <0.005 <0.005 [<0.005 [<0.005 1<0.005  |<0.005
diver, total mgl _ [<0.014 <0.0050 [<0.010 <0.010 [<0.010  <0.010
Ifate mg/l {64 40.0 108 9.4 84.0
total mgl __10.015 <0.020 0.020 [<0.020  {<0.020
pH STD .8 7.9 7.18 7.9 5.80 5.73
S 220 352 248 185 241
k °C 11.6 172 113 13.8
mgl .81 12.0 12.0 14 2
Conductivity 90 81 126 56
- §8-002
tm-e\a Units 0/6/90  [9/21/90 [10/23/91 [3/25/92  19/29/92
uminum,total mg/l 0.13 <0.10 7.65 10.330
Arsenic, total my <0.010 1<0.010 [<0.010 }<0.010 <0.010
jurm, total mgl 0070 10.094 [0.170 <0.080  {<0.100
‘.admlum. total mg/l 0.0010 10.0046 [<0.002 10.0021  [<0.002
, total mgl <0.020 [<0.020 [<0.020  [<0.020
Chromium, total megl 0.021 <0.040 [<0.040 [<0.020 [<0.040
total m 0.10 0.82 8.07 <0.100
total mgl <0.0050 1<0.005 [<0.005 10.0129  [<0.005
an, total mg/l <0.020 10.711 0.130 <0.015
Mercury, total mg/l <0.0002 <0.0002 1<0.0002 [<0.0002 i<0.0002
0-3-N mgl 1.14 1.02 0.25 0.550
elenium, total <0005 |<0.005 [<0.005 (<0.005 10.0073
ilver, total <0.005 |<0.010 [<0.010 [<0.010 i<0.010
Sulfate 47 490 13.1 183
inc, total <0.020 {0.08 <0.020  }<0.020
H STD 7.8 7.52 7.82 .04 .07
S mg/l 141 306 149 474
Temp *C 14.6 18.0 11.5 15.1
oC 15.0 10.0 12 3
ivi 07 1,280 111 778




(HELP MODEL COMPUTER ANALYSIS)




*************#*********************************************************

*********************************************************************#*

RJRRUN1
RJ REYNOLDS PHASE III - SUBAREA B, SECTION 1 - RECHARGE
AUGUST 1993

***#*******************************************************************

********************#**************#***********************************

FAIR GRASS

VERTICAL PERCOLATION LAYER

THICKNESS = 24.00 INCHES

POROSITY = 0.4300 VOL/VOL

FIELD CAPACITY = 0.3210 VOL/VOL

WILTING POINT = 0.2210 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.1800 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.000001000000 CM/SEC
LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 600.00 INCHES
POROSITY = 0.4530 VOL/VOL
0.1900 VOL/VOL

FIELD CAPACITY




WILTING POINT = 0.0850 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3000 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.000010000000 CM/SEC
LAYER 3

VERTICAL PERCOLATION LAYER

THICKNESS = 120.00 INCHES

POROSITY = 0.4300 VOL/VOL

FIELD CAPACITY = 0.3210 VOL/VOL

WILTING POINT = 0.2210 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.2500 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000001000000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 0.00
TOTAL AREA OF COVER = 248292. SQ FT
EVAPORATIVE ZONE DEPTH = 21.00 INCHES
UPPER LIMIT VEG. STORAGE = 9.0300 INCHES
INITIAL VEG. STORAGE = 4.0639 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS = 2143200 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR GREENSBORO NORTH CAROLINA

MAXIMUM LEAF AREA INDEX = 2.00




START OF GROWING SEASON (JULIAN DATE) = 100
END OF GROWING SEASON (JULIAN DATE) = 302

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

37.50 39.90 48.00 58.30 66.50 73.50
7720 76.30 -69.90 58.40 48.50 40.20

KEREKRR KRR KRR KKK E KR E KRR KRR E KK ERRRKKRERRRRRRRERKRK KRR KRR RR KRRk R KRR KK

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 443 199 438 221 414 273
532 479 544 3.60 236 398

STD. DEVIATIONS 228 114 258 121 231 1.09
509 3.03 232 318 0.62 026

RUNOFF

TOTALS 3321 1.089 2738 1315 2576 1537
3.978 3414 4337 2792 1535 2.906

STD. DEVIATIONS 2.004 0.776 2255 1.069 1.561 0.786
4.180 2.606 1.978 2.705 0.3483 0.336

EVAPOTRANSPIRATION

TOTALS 1.209 0924 1.581 0.934 1554 1.270
1.320 1354 1.109 0.815 0.708 1.078

STD. DEVIATIONS 0272 0412 0401 0267 0.881 0.395
0.966 0403 0.571 0538 0.182 0.192

PERCOLATION FROM LAYER 3




TOTALS 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002
0.0002 0.0002 0.0002 0.0002 0.0002 0.0003

STD. DEVIATIONS 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002
0.0002 0.0002 0.0002 0.0002 0.0002 0.0003

AR R R KRR LR KRR KRR KRR KRR KRR KRE KRR KRR KRR KKK KRR RRR KRR KRR R RRRKR

s % sk 3K 3 3k o ok ok ok K 3 K 3k K 3K 3 % 3K 3 ok 3K 3 3 %K 3k 3k 3k 3 Kk 3k ok 3K ok ok 3 3 3 3k K 3k 3 K ok ok Kk K K sk kK K koK ok ok K Kk K K Kk XK kK

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS
THROUGH 78

(INCHES) (CU.FT) PERCENT

PRECIPITATION 45.37 (10.898) 938751. 100.00
RUNOFF 31.538 (9.235) 652552. 6951
EVAPOTRANSPIRATION 13.855 (2.297) 286674.  30.54
PERCOLATION FROM LAYER 3  0.0023 ( 0.0023) 48. 0.01
CHANGE IN WATER STORAGE  -0.025 ( 0.179) -524.  -0.06

EREKKKRKRRRK KKK KKK E KRR KRR KRR ERK KRR KRR KR R KRR R KKK RRKRR KRR KRR KRR R R KRRk kKRR KX

3K K 3K 3 oK 3 oK 5K K 3K K K 3K KK oK 3K K koK R K 3k oK K 3k 3K oK 3 3k 3k 3K R 3k 3k oK 3 ok oK 33K 3 ok e 3k ok ok ok 3k sk K koK K ok ok K R Rk KRk X

PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

(INCHES) (CU. FT))

PRECIPITATION 4.73 97868.4
RUNOFF 4.595 95066.6
PERCOLATION FROM LAYER 3 0.0000 0.5
SNOW WATER 0.92 19035.7

74




MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2111

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1800

EREERKRKREE KRR KKK R KA KRR KRR R KRR KRR R KRR RKRERERXRRR KRR KRR KRR KRR KRR R KR KR KK

AREKRKRRRERKR KR KKK KKK KKK KRR KRR L KRR KRR K RKRRKRRRRRREKK KRR KRR KRR KRR KRR KKK KKK

FINAL WATER STORAGE AT END OF YEAR 78

LAYER  (INCHES)  (VOL/VOL)

1 4.49 0.1869
2 172.88 0.2881
3 37.11 0.3092

SNOW WATER 0.00

KRERKRRKKRRKR KKK KK KRR KK KKRE KRR KRR ERRK KRR KKK KRRKRKRR KRR RR KR KRR R KRR KRR KRR KR XK

KKK R KR RRK KRR KR KRR KRR KR L RKK KR KRR KKK KRR KRR RRKRR KKK RRR KRR IR R ERR KRR R KX



EEERERRKRE KRR R KRR KKK KRR R XK R KRR KRR ERRRKRRRRRRKRRKKKRKKAR KRR Rk Rk Rk Rk Rk

***********************************************************************

RJRRUN1
RJ REYNOLDS PHASE III - SUBAREA B, SECTION 1
AUGUST 1993

ERRKKERKKE R KK KRR KRR LR KRR KRR R R KKK KL LR KRR KRR RRRRKRER KRR RKRRK KRR KRR KKK KX

**#*********************#*************************#********************

FAIR GRASS

VERTICAL PERCOLATION LAYER

THICKNESS = 24.00 INCHES

POROSITY = 0.4300 VOL/VOL

FIELD CAPACITY = 0.3210 VOL/VOL

WILTING POINT = 0.2210 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.1800 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.000001000000 CM/SEC
LAYER 2

VERTICAL PERCOLATION LAYER

THICKNESS = 600.00 INCHES
POROSITY = 0.4530 VOL/VOL
FIELD CAPACITY = 0.1900 VOL/VOL




WILTING POINT = 0.0850 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3000 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.000010000000 CM/SEC
LAYER 3

VERTICAL PERCOLATION LAYER

THICKNESS = 120.00 INCHES

POROSITY = 0.4300 VOL/VOL

FIELD CAPACITY = 0.3210 VOL/VOL

WILTING POINT = 0.2210 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.2500 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000001000000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 0.00
TOTAL AREA OF COVER = 418000. SQ FT
EVAPORATIVE ZONE DEPTH = 21.00 INCHES
UPPER LIMIT VEG. STORAGE = 9.0300 INCHES
INITIAL VEG. STORAGE = 4.0639 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS = 214.3200 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR GREENSBORO NORTH CAROLINA

MAXIMUM LEAF AREA INDEX = 2.00




START OF GROWING SEASON (JULIAN DATE) = 100
END OF GROWING SEASON (JULIAN DATE) = 302

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

37.50 39.90 48.00 58.30 66.50 73.50
77.20 76.30 69.90 58.40 48.50 40.20

KRR R K KRR R KRR KRR RRKRK KK KRRK R KRR KR RRRRRRRRKKR KRR KRR RRRRKRRRR R KRR KRR R KKKk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 443 199 438 221 414 273
532 479 544 360 236 398

STD. DEVIATIONS 228 114 258 121 231 109
509 303 232 318 062 026

RUNOFF

TOTALS 3321 1.089 2.738 1315 2576 1.537
3978 3414 4337 2792 1535 2.906

STD. DEVIATIONS 2.004 0.776 2255 1.069 1561 0.786
4,180 2.606 1978 2.705 0.348 0.336

EVAPOTRANSPIRATION

TOTALS 1209 0924 1581 0.934 1554 1270
1320 1354 1.109 0.815 0.708 1.078

STD. DEVIATIONS 0272 0412 0401 0267 0.881 0.395
0.966 0.403 0571 0.538 0.182 0.192

PERCOLATION FROM LAYER 3




TOTALS 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002
0.0002 0.0002 0.0002 0.0002 0.0002 0.0003

STD. DEVIATIONS  0.0001 0.0001 0.0002 0.0002 0.0002 0.0002
0.0002 0.0002 0.0002 0.0002 0.0002 0.0003

*************************************#*********************************

**********#*******************************************************#****

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS
THROUGH 78

(INCHES)  (CU.FT.) PERCENT

PRECIPITATION 4537 (10.898)  1580388. 100.00
RUNOFF 31.538 (9.235) 1098573.  69.51
EVAPOTRANSPIRATION 13.855 (2.297) 482617.  30.54
PERCOLATION FROM LAYER 3 0.0023 ( 0.0023) 80. 0.01

CHANGE IN WATER STORAGE  -0.025 ( 0.179) -881.  -0.06

****************************************#******************************

*************************************************************#********t

PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

(INCHES) (CU. FT.)

PRECIPITATION 4.73 164761.7
RUNOFF 4.595 160044.7
PERCOLATION FROM LAYER 3 0.0000 0.8
SNOW WATER 0.92 32046.7

74




MAXIMUM VEG. SOIL WATER (VOL/VOL) 02111

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1800

AEEREE KRR KKK KRR ERE R R E R AR R KA E AR KRR R KRR R RRRRKERRRKKRRK KRR KRR KKK R KK

EEEEEE LR R R KRR R KRR KRR KRR KRR KRR EE KRR R RRKRK KR RR R AR R KRR KKK KRR KK KX

FINAL WATER STORAGE AT END OF YEAR 78

LAYER  (INCHES) (VOL/VOL)

1 4.49 0.1869
2 172.88 0.2881
3 37.11 0.3092

SNOW WATER 0.00

AR ERKR KRR KRR KK KRR KR KRR KRR KKK KRR E R R IR R KRR KRR KRR R KRR KRR KRR KRR KRR KX

***********************************************************************
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DISCLAIMER

All data, information, and statements provided in this
report are supplied to furnish F. J. Reynolds a preliminary
determination of the suitability of the RJR ash for any
application, KBK recommends that further testing and
evaluation of the ash be performed. Therefore, KBK does not
warrant this data nor the RJR ash for any application and
suggests the material user perform an independent technical
review of the RJR ash prior to utilization.
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SECTION 1.0

INTRODUCTION

In November, 1988, R.J. Reynolds Company (RJR) of Winston
Salem, North carolina contracted with KBK Enterprises Inc.
(KBK) of Marietta, Georgia to provide preliminary testing
and review of the fly ash generated at three (3) plants
relative to structural fill applications such as real estate
development. The three (3) plants to be sampled were:

1. Bailey Plant
2. Tobaccoville Plant
3. Whitaker Pafk Plant
To initiate the study, ash samples were collected by KBK in

December, 1988. The following physical characterization
tests were performed to allow preliminary review of the

material quality:

1. Moisture Density Test (Standard Proctor)

2. Gradation Test (Sieve Analysis)

3. Consolidation Test

4. Loss on Ignition Test
In addition to the tests listed above, RJR supplied KBK with
E.P. Toxicity test data on the fly ash frem each plant. KBK

reviewed the limited environmental data relative to
permitting of structural fills.

End of Section
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SECTION 2.0

BACKGROUND INFORMATION ON TESTS

2.1 Moisture/Density (Standard Proctor)

In designing and constructing a structural fill or
embankment, the degree of compaction is one of the primary
‘concerns in providing a final product that performs within
the properties it has been designed to achieve. While the
obvious effect of compaction is the densification of the
soil or ash particles and the expulsion of air, the main
purpose is to produce a soil mass with controlled engineered
properties. A properly compacted soil or ash fill will
perform to its designed strength with limited and
predictable settlement, and with limited and predictable

permeability.

For a given soil (or ash) there is a moisture content
and compactive effort which achieves the highest degree of
compaction or densification. The Standard Proctor Test
(ASTM D698) is a widely used test for determining the
moisture content of the soil which gives the highest dry
unit weight or density of the soil. 1In this test, the soil
sample's moisture content is plotted against the dry
density unit weight and a parabola figure typically results
(See test data, Appendix 1). The peak of the curve
indicates the maximum dry density for the sample and the
moisture content at which it occurs.

The maximum dry density of a sample is theoretically
the highest degree of densification for the sample. Field
compaction for a scil is usually referred to as a
percentage of the maximum dry density. Generally when
designing a structural fill, an engineer will use the
properties of the soil mass determined if it is compacted to
a percentage of maximum dry density; typically 90% for non-
load bearing areas, 95% for pavement areas, and 98% to 100%
for foundations of structures. The moisture/density curve
can be used to determine the tolerances for moisture and
compaction energy levels to obtain the required densities.

The moisture/density curve can also aid in determining
the stability of a sample if it is too wet or too dry. A
moisture/density curve which is very steep to the peak,
indicates a material in which the moisture content greatly
effects the densification. Therefore, to use this material,
the moisture content would need to be tightly controlled,
which in practice is very difficult to achieve.

2.2 G@Gradation Test

The Gradation Test is used to classify a soil sample by
the soil particle sizes and the percentage of each size
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within the whole sample. The percentage of coarse grained
particles are found by using a mechanical sieve test (ASTM
D422) while fine grain soils (smaller than No. 200) are
found by using a dispersion test, or Hydrometer (ASTM D422),
The results of the particle size test are graphed as a
particle size distribution curve.

The soil can be classified by using the USDA Triangle
Chart (figure 1 ) which is used for sands, silts, and clays.
In using this chart particle sizes are defined as follows:

Ssand - 0.05 - 2.0 mnm
Silt - 0.002 - 0.05 mm
Clay - <0.002 mm

AVAVAVANM
JAVAVAVAVAS
2/ NNININONN o6
ININININONINA
AR YAVAVAVAVAVAVAVAVAVARS

N

<
()
e

/N
siity
clay

AT TAVAVAVAVAVAVAYAY; ]
clay /\ 7\
silt
2 clay foam ‘\';V ioam
A FAN FAN

SV

30

%

K. ';"5vn°'\'." '°3'" /T/ \V/V\v/\v/\v/\\/ N/ \A
LYAVAVAVAN JAVANS
am AANAN
a sift loam
AN \VAVAR 54V \VAVAVAVAVAVAY/ .
ASAVAVAVAVAVAY AW AVAVAVA \WAVAVAUA
. CAVAS VAVAVAVAVAVAVAVAVAVAVAVAVAVANS
°© Lo L5 S ® & & QL & & S
percent silt
FIGURE 1.

The soil classification can be used to compare the soily
sample to a familiar soil with a similar classification
This enables an evaluation to predict the field
characteristics of a soil sample by the known
characteristics of similar soil.

‘The Gradation Test can be used to approximately PT
the soil's susceptibility to frost action capillary rise,
and the soil's permeability. Typically, soils subje
frost action are well graded soils containing more than
percent of particles smaller than 0.02 mnm.




Capillary rise of water through a soil can be
determined using the effective particle size and the surface
tension for the soil. Using a nominal surface tension of
0.075 g/cm, the capillary rise for each of the fly ash
samples has been estimated to be between 6.5 and 12 feet
(depending upon permeability), which is considered to be
critical. A more accurate determination of capillary rise
in a soil sample can be determined by performing ASTM D3152.

Permeability of a soil sample can be estimated by
determining the soil classification. Typical permeab%lity
ranges for soils classified as Silt are between 1X10™° and
1x10~7. Permeability can be greatly effected by the
compacted dry density of the soil. A more accurate
determination of the permeability of a soil sample can be
determined by performing ASTM D2434.

2.3 Consolidation Test

If soils subjected to an increase in effective stress,
the soils will decrease in volume or consolidate. The
stress increase may be caused by structure foundations,
embankments, or even lowering of the groundwater table. If
the soil supports a structure and the settlement due to
consolidation is excessive, damage may result. These
settlements may be estimated if the soil's compressibility
and stress loads are known.

The Consolidation Test (ASTM D2435) is used to
determine the amount of consolidation which occurs to a soil
sample when subjected to increasing increments of one
dimensional loading for an extended period of time. The
amount of consolidation for each load increment is expressed
as a percentage of the constant stress and is plotted
against the load pressure (See test data, Appendix 1). The
slope of the line given by the graph of stress vs. load is
the Compression Index (C.). Using a variant of Boussineq's
equation, C. can be used to estimate the amount of
settlement which would occur due to the loads for a building

. footing:
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While the Consolidation test gives a good overall
estimate of settlement and bearing strengths additional
testing can provide more precise data for non-cohesive
materials such as fly ash. These tests include Standard
Penetration Tests ASTM D3441 and ASTM D2850, and others.
The more extensive testing would be of value where
structural foundations are being designed for specific end
uses.

2.4 Loss on Ignition

Bituminous coal fly ash is typically composed of Silica
Oxide (SlO ), Alumina Oxide (Al05), Ferric Oxide (Fey05),
and varlous other oxides and alkalles. Volatiles such as
carbon may also be present, and the content is dependent
upon the efficiency of the combustion process and the
fineness of the coal upon combustion. The carbon content of
the fly ash is important in determining the characteristics
of the ash when used as structural £ill due to the carbon's
potential to effect compaction and strength characteristics.
Depending upon the structure of the carbon, it could have
the potential to deteriorate over time and cause settlement.

The Loss on Ignition (LOI) Test is a procedure from
ASTM C311 and is used to measure the amount of material
which is ignited and consumed at a temperature of 750°C.

The amount of material consumed is expressed as a percentage
of the initial sample weight.

In addition to being a critical characteristic, related
ash utilization potential L.0.I. test data can be helpful as
an indicator of operational efficiency of a boiler. A
consistently high L.0.I. can indicate loss of heat value of
the fuel source.

Ash Source % 1..0.1
Bailey Plant 8.7%
Tobaccoville 25.41%
Whitaker Park 17.73%

End of Section
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SECTION 3

BAILEY PLANT TEST DATA

3.1 Moisture Density

The fly ash from the Bailey Plant was found to have a
maximum dry density of 65.5 (pcf) at a moisture content of
46.0%, also called the optimum moisture content (see
Appendix 1). The moisture/density curve is considered to be
moderate on the dry side of optimum and tapers off after 5%
less than optimum. On the wet side of optimum moisture, the
curve is moderate to steep. This would indicate that the
density of the ash will not be significantly effected by
less than optimum moisture, but could potentially become
unstable if more moisture than optimum exists.

3.2 Gradation

The fly ash from the Bailey Plant was found to have
approximately 12% of the particles classified as sand and
the remaining 88% classified as silt (see Appendix 1).
Using the USDA triangle chart, the ash sample is classified
as Silt. Using the gradation curve, the sharply sloping
curve further classifies the soil sample into a subcategory

of poorly graded.

Bailey ash - Silt, poorly graded

Frost Action: susceptible
Capillary Rise: ggitical_7
Permeability: 10 to 10/, low

3.3 Consolidation

The fly ash from the Bailey Plant was tested for
Consolidation using a sample compacted to a dry density of
62.7 pcf or 95.7% of Standard Proctor (see Appendix 1). The
sample achieved a Compression Index of 0.07 at a saturation
of 76.1% ( yields a void ratio (e) = 1.387). Using the
Boussineq's equation and practical assumptions, it is
estimated that a 60 inch height f£ill of the fly ash material
compacted to 95.7% would consolidate 1.80 inches when
subjected to a load of 1500 psf. This amount of
consolidation indicates that the fly ash would be acceptable
(without detrimental settlement) as structural £fill for
pavement areas, and could possibly support designed footing
loads if compacted to 100% of dry density. For footing
design applications the test data should be expanded and

duplicated.
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3.4 Loss on Ignition

Sample analysis of the Bailey Plant fly ash indicates a Loss
on Ignition of 8.7 percent. An L.0.I. greater than 4
percent greatly restricts most applications of fly ash as a

concrete additive.

End of Section
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SECTION 4

TOBACCOVILLE PLANT TEST DATA

4.1 Moisture Density

The fly ash from the Tobaccoville Plant was found to
have a maximum dry density of 48.6 pcf and an optimum
moisture content of 69.8% (see Appendix 1). The moisture/
density curve is considered to be moderate on the dry side
of optimum and tapers off after 5% less than optimum. On
the wet side of the optimum, the curve is moderate to steep.
This would indicate that the density of the soil will not be
significantly effected by less than optimum moisture, but
could potentially become unstable if more moisture than
optimum exists.

4.2 Gradation

The fly ash from the Tobaccoville Plant was found to
have approximately 17% of the particles classified as sand
and the remaining 83% classified as silt (See Appendix 1).
Using the USDA Triangle Chart, the ash sample is classified
as Silt. Using the gradation curve, the sharply sloping
curve further classifies the ash sample into a subcategory
of poorly graded. ,

Tobaccoville ash - Silt, poorly graded

Frost Action: susceptible
Capillary Rise: cgitical 7
Permeability: 10”2 to 107 ', low

4.3 Consoclidation

The fly ash from the Tobaccoville Plant was tested for
Consolidation using a sample compacted to a dry density of
45.8 pcf or 94.2% of Standard Proctor (see Appendix 1). 'The
sample achieved a Compression Index of 0.41 at a saturation
of 73.8% (yields a void ratio (e) = 1.960). Using the = =
Boussineq's equation and practical assumptions, it is o
estimated that a 60 inch height fill of fly ash compacted to
94.8% would consolidate 9.55 inches when subjected to 2 load
of 1500 pcf. This amount of consolidation indicates that
the fly ash would not be acceptable as structural fill but
could possibly be used for non-load, non-traffic bearing -
fill such as landscaped berms.

4.4 Loss on Ignition

Sample analysis of the Tobaccoville Plant fly ash
indicates a Loss on Ignition of 25.41 percent.

End of Section
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SECTION 5

WHITAKER PARK TEST DATA

5.1 Moisture Density

The fly ash from the Whitaker Park Plant was found to
have a maximum dry density of 63.0 pcf and an optimum
moisture content of 43.0% (see Appendix 1). The moisture/
density curve is considered to be moderate to steep on the
dry side of optimum and continues to lose density as
moisture is reduced. On the wet side of optimum the curve
is moderate to steep. This would indicate that the ash
could potentially become unstable if compaction is attempted
with the moisture above or below optimum. In field '
applications, controlling the moisture content this closely
is very difficult. This in turn will make it difficult to
achieve the desired density unless the compaction energy
level can be increased without overstressing the ash.

5.2 Gradation

The fly ash from the Whitaker Park Plant was found to
have approximately 15% of the particles classified as sand
and the remaining 85% classified as silt (see Appendix 1).
Using the USDA Triangle cChart, the ash sanmple is classified
as Silt. Using the gradation curve, the sharply sloping
curve further classifies the ash sample into a subcategory
of poorly graded.

Whitaker Park ash - Silt, poorly graded

Frost Action: susceptible
Capillary Rise: cgitical .
Permeability: 107> to 10, low

5.3 Consolidation

The fly ash from the Whitaker Park Plant was tested for
Consolidation using a sample compacted to a dry density of
62.3 pcf or 98.9% of Standard Proctor (see Appendix 1) . The
sample achieved a Compression Index of 0.25 at a saturation
of 62.3% (yields a void ratio (e) = 1.59). Using the
consolidation equation and assumptions, it is estimated that
a 60 inch height fill of the fly ash material compacted to
98.9% would consolidate 6.31 inches when subjected to 2 load
of 1500 psf. This amount of consolidation indicates that
fly ash would be acceptable as structural £fill for non-load
bearing, low-traffic applications such as recreational
fields, but would not be acceptable for pavement areas OI
building areas. Also, the fly ash should be compacted to a
dry density at or near 100% of Standard Proctor for better

control of the engineered properties of the f£ill.
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5.4 Loss on Ignition

Sample analysis of the Whitaker Plant fly ash indicates
a Loss on Ignition of 17.73 percent.

End of Section

10



SECTION 6.0

ENVIRONMENTAL REVIEW

6.01 General

Under the Resource Conservation and Recovery Act of
1976 (RCRA), Congress established the legal authority for
the U.S. Environmental Protection Agency (EPA) to promulgate
regulations to govern the management of solid and hazardous
wastes. The regulations provide that coal combustion by-
products are "conditionally exempt" from regulation as a
hazardous waste. Congress directed EPA to study the scope
of coal ash management practices and report on the existing
practices and environmental impacts.

In EPA's draft Report to Congress the agency noted that
few coal combustion ashes exhibit hazardous characteristics
and that utilization of coal ash should be promoted where
environmentally safe. Neither Congress nor EPA have altered
the conditional exemption from RCRA regulation which coal
ash enjoys partly due to the factual recognition that very
few coal ashes present environmental hazards as a hazardous
waste. Most coal ashes contain only trace concentrations of
heavy metals and very rarely exhibit hazardous
characteristics. :

Without regulation as a hazardous waste under Subtitle
C of RCRA, coal ash is regulated as a Subtitle D solid waste
and is usually governed by a State environmental statute and

a related regulatory program.

6.2 State Regulations

The North Carolina the regulation of solid waste falls
under the authority of the North Carolina Department of
Natural Resources and Community Development (DNR) . Permits
to dispose of solid wastes such as fly ash and bottom ash
are issued by DNR. Conditional permits are issued for the
utilization of coal ash in markets such as structural fill,
flowable fill, certain backfills, ice control, pipe bedding
and certain other limited uses.

In the North Carolina Department of Human Resources is
responsible for the administration of National Pollutant
Discharge System (NPDES) in North carolina and the issuance
and enforcement of permits for any activity which in the
WCB's opinion could potentially effect surface and ground
water sources. DHR maintains the EPA units for hazardous
waste and drinking water standards, and has policies.
prohibiting degradation of groundwater supplies. Therefore
the fly ash must be controlled as a solid waste under
permits issued by the DHR. Recently, the DHR has taken
favorable positions on the reuse of the fly ash as fill

11
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material. The permits are issued with specified conditions
and limitations designed to protect the environment and
groundwater from degradation due to leachate from the fly
ash. In most cases, the conditions of the permit are easily
met with the proper design and construction of the fly ash
f£fill.

6.3 E. P. Toxicity Test

Coal Ash typically contains traces, or concentrations
of heavy metal substances which are regulated as Hazardous
Waste by the EPA and state environmental requlatory
agencies. Though almost all coal ashes do not contain large
enough concentrations of heavy metals to be classified as
Hazardous Waste, the concerns of leachate from coal ash
fills possibly contaminating or degradating ground water
supplies are of concern when analyzing and designing a coal
ash fill. For this reason, the fly ash must be tested using
the E.P. Toxicity Test to determine the concentrations of
heavy metals leachate, and the fly ash fill project must be
designed and constructed to minimize the potential for
leachate to reach the ground water supply.

The E.P. Toxicity test involves subjecting a waste
sample to an acid extraction which approximates a "worst
case" leaching scenario for a land filled waste material.
The chemical analysis for heavy metal concentrations then
gives a measure of the potential environmental impact from
the migration of metals present in the waste stream. Many
other physical and chemical factors play an important role
in determining the propensity for heavy metal migration in
the open environment; however, the E.P. Toxicity test
provides a good commonly used "vardstick".

6.2 RJR Data

For the proposes of this report, RJR supplied E.P.
Toxicity test data for each of the three (3) plants. Table
6.1 lists the results of the data compared to the hazardous
waste standards. Based on the analysis provided by RJR, the
heavy metal concentrations are well below the standards for
a hazardous waste and most parameters are below the drinking
water standard which is one hundred times less than the
hazardous waste limit.

It should be noted that with the exception of the

Tobaccoville data, the analysis data provided is dated back
to 1979 and appears to be incomplete for certain parameters.

12
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Table 6.1
Tobaccoville Ash | EPA Hazardous Drinking water
Waste Limits Limits
Arsenic <0.010 5.0 0.05
Barium 0.015 100.0 1.00
cadmium <0.010 1.0 0.01
Chromium 0.029 5.0 0.05
Lead <0.010 5.0 0.05
Selenium 0.051 1.0 0.01
silver <0.016 5.0 0.05
Mercury 0.0003 0.2 0.002
Bailey EPA Hazardous Drinking Water
: ¥aste Limits Limits
Arsenic o] 5.0 0.05
Barium 0.20 100.0 1.00
Cadmium 0 1.0 0.01
Chromiunm 0.02 5.0 0.05
Lead 0 5.0 0.05
Selenium 0.018 1.0 0.01
Ssilver 0.0 5.0 0.05
Mercury (s} 0.2 0.002
Whitaker Park EPA Hazardous| Drinking Water
waste Limits Limits
Arsenic 0.10 5.0 0.05
Barium 0.02 100.0 1.00
cadmium 0.15 1.0 0.01
Chromium 0.23 5.0 0.05
Lead 0 5.0 0.05
Selenium 0.005 1.0 0.01
Silver 0.0 5.0 0.05
Mercury (o} 0.2 0.002

Note: 1In reviewing the data, the Tobaccoville data
appeared to be up to date (4/89) and complete.
But the available data for the Bailey and
Whitaker Park plants dated back to 1979 and
appeared incomplete on the constituents. It
would be recommended that a complete analysis of
the E.P. Toxicity for the Bailey and Whitaker
Park ashes be preformed prior to further
analysis of structural fill applications.

End of Section
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SECTION 7

ONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS AND RECOMMENDAILZONS
7.1 General

This preliminary study sought to evaluate the potential
for utilization of fly ash from the Bailey Plant,
Tobaccoville Plant and Whitaker Park Plant in structural
£fill applications. Three (3) samples, five gallons each,
were collected by KBK in December, 1988 for testing. 1In
addition RJR supplied environmental data in April, 1989.
After review of the physical and chemical data several

conclusions and recommendatlons are warranted when
considering the fly ashes'iutilization potential.

7.2 Bailey Plant

Of the three (3) ash samples tested, the Bailey Plant
fly ash exhibited the most favorable characteristics for use
as structural fill. The physical tests indicate that the
fly ash can be used as fill for non-load, low traffic
bearing embankments such as recreational fields, landscape
areas, and landscape berms. The tests indicate potential
that the fly ash can be used as structural fill for load
bearing areas such as pavement areas or building
foundations, but it is recommended that further testing be
performed prior to proceeding with such projects. The
Standard Penetration Tests (ASTM D3441) and Triaxial Sheer
Test (ASTM D2850) should be performed to determine the
bearing capacity of the fly ash in order that foundations
and pavement structures can be properly designed. Also, the
tests indicate that the fly ash is susceptible to frost
action and capillary rise. Structural fill embankments
should be designed to prevent frost action and capillary
rise from occurring and causing any detriment in the
engineered properties of the embankment.

The Loss on Ignition indicates a moderately low level
of carbon; therefore, settlement due to deterioration would

be limited.

As for the environmental suitability of the fly ash for
structural fills, it is recommended that additional E.P.
Toxicity data be collected. The RJR E.P. Toxicity data
indicates the ash has relatively low jevels of heavy metals,
therefore, the issuance of a utilization permit is possible.
Specific site suitability for the utilization project would
be required for any large project or for landfill siting.

It is recommended that E.P. Toxicity analysis on
representative samples be collected annually at a minimum.

Al b G = G &N G SR & &N @R = S E & .
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7.3 Tobaccoville Plant

Based on physical characteristics, the Tobaccoville
Plant fly ash does not have the necessary properties to be
used as structural fill for load bearing areas or for non-
load bearing areas which would be subject to light traffic
such as recreational fields. The fly ash may be used for
non-load bearing, non-traffic applications such as
landscaping berms.

Though the fly ash shows very limited promise as
structural material for which this evaluation was intended,
it does indicate potential for utilization in waste water
treatment. The high carbon content and low leachability of
the Tobaccoville fly ash are desirable properties for filter
applications. Also, the material's ability to "absorb"
water at almost 70% of its dry weight would indicate a
potential for use of the fly ash for sludge stabilization.
These types of applications are usually area and project
specific and would require mix testing prior to use.

To determine the environmental suitability, the E.P.
Toxicity should be current and a site specific evaluation
would be required. E.P. Toxicity analysis should be
repeated on an annual basis.

7.4 Whitaker Park

Because the Whitaker Park Plant fly ash shows a
sensitivity to moisture when not at optimum, its value as a
structural fill material is questiocnable. The physical
tests indicate that the fly ash may be used only in non-load
bearing applications such as recreaticnal fields and
landscape areas without closer analysis. While this
material could have some potential for low load bearing
traffic areas, additional physical tests and close placement
supervision would be required.

The Loss on Ignition indicates a moderately low level
of carbon, therefore, settlement due to deterioration would
be limited.

As for the environmental suitability of the fly ash for
structural fills, it is recommended that additional E.P.
Toxicity data be collected. The RJR E.P. Toxicity data
indicates the ash has relatively low levels of heavy metals,
therefore, the issuance of a utilization permit is possible.
Specific site suitability for the utilization project would
be required for any large project or for landfill siting.

It is recommended that E.P. Toxicity analysis on
representative samples be collected annually at a minimum.
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7.5 cCcombination Uses

In order to locate one ash utilization project or
disposal site for the three (3) sources of ash, the
engineering properties of each ash is important to the
combined ash structural performance. The test data
indicates distinguishable differences in each fly ash. The
most important parameter in determining combined use
potential is the consolidation characteristics. Since the
expected settlement from each ash is different, a structural
£i1l constructed using a combination of the three ashes
could be subject to differential settlement.

It is recommended that the three (3) fly ash materials
not be combined in a structural fill where differential
settlement cannot be tolerated. Proper blending and mixing
could overcome this condition; however, the costs would
likely be prohibitive.

Where the ash is used as a structural £ill embankment
(or landfilled), the test data indicates that attention
should be directed to moisture control within the fill area.
The fine particle size and sensitivity to moisture addition
could result in a loss of stability of the fill if water
enters the ash. A common result of water intrusion into a
unsupported fill of this type of fly ash is a slope failure
or "blow out". It is recommended that surface water and

ground water intrusion be avoided for ash fill sites.

End of Section
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APPENDIX 1
PHYSICAL CHARACTERIZATION TEST DATA
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Associates, Inc.

4300 Witliams Drive .
Marietta, Georgia 30066
404/427-9456

REPORT OF: MOISTURE DENSITY TEST
ASTM D—-698, METHOD A, STANDARD

R.J. REYNOLDS Date: 1/9/89

KBK Enterprises, Incorporated Job No.: 32-82027

MATERIAL: Coal Fly Ash, Bailey Plant. .
MAXIMUM DRY DENSITY: 65.5 PCF. -
OPTIMUM MOISTURE CONTENT: 46.0%.
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iC Associates, Inc.

_ 1300 Wiliams Drive T
' Marietta, Georgia 30066
404/427-9456
) REPORT OF: MOISTURE DENSITY TEST
ASTM D-698, METHOD A, STANDARD
. Date:
¢ct’ R.J. REYNOLDS e: 1/9/89
l ft: KBK Enterprises, Incorporated Job No.: 32-82027
l ~
MATERIAL: Coal Ash, Tobaccoville Plant. )
' MAXIMUM DRY DENSITY: 48.6 PCF.
OPTIMUM MOISTURE CONTENT: 69.8%.
' l
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Consutting Geotechnical & Materials Engineers

!m..l I.



PROJECT R.J. REYNOLDS COMPRESSION INDEX 041 . A
CLIENT: KBK Enterprises, Inc. DRY UNIT WEIGHT (PCF) 45.8 ~ =A-.2%

WATER CONTENT (%) 68.9 - 2%
DESCRIPTION Coal Fly Ash,

Tobaccoville Plant SATURATION (%) 73.8
L1Quto LMt -
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FCt: R.J. REYNOLDS

41300 wilkams Drive -
Marletta, Georgia 30066
404/427-9456

@ Associates, Inc.

REPORT OF: MOISTURE DENSITY TEST

ASTM D-698, METHOD A, STANDARD

Date: 1/9/89

Job No.: 32-82027

MOISTURE, %

' ht: KBK Enterprises, Incorporated
| 5
' : MATERIAL: Coal Fly Ash, Whitacker Park Plant.
‘ MAXIMUM DRY DENSITY: 63.0 PCF.
OPTIMUM MQOISTURE CONTE [ 43.0%.
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R.J. REYNOLDS TOBACCO COMPANY
SAMPLE | SAMPLE 2 SAMPLE 3

" | PLANT WHITAKER BAILEY TOBACCO-
PARK POWER PLANT  VILLE

MOISTURE CONTENT

AV G, 1.3% c8.3% 39.0%

LOSS ON IGNITION

AV G. 17.737% 8.77 o.417%

TESTED BY JDP

DATE TESTED 1/3/89 | |
| SIGNED 77é57a§%f¥4
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Research & Analyrical

©. O. Bos 473 @ 106 Short Street ® Kernerswiie, North Carolma 27284 ‘® 91979962841

Laborarories, INC.
' n.C. CORT. 234
25 February 1985
l R.J. Reynolds Tobacco Company
1llth Floor Plaza Building
l Winston-Salem, NC 27102
Attention: Mr. Bill Howard
' Sample Number: 4844
Sample Date: February 4, 1985
Sample Received: February 4, 1985
' Sample Analyzed: February 4-2 S
Report Date: Februar , 1985
Sample Source: #1 Fly -
I Analysts: Vaden/Champion
. EP .
l PARAMETER TOXICITY RESULTS  SPIKE I % SPIKE 2 % SPIKE 3 z
_ NUMBER (mg/1) (mg/1) RECOVERY (mg/l) RECOVERY (mg/1l) RECOVER
‘ Arsenic -D-004 0.024 = 0.022 101% 0.044 102% 0.11 102%
' | Barium D-005 1.7 - 1.0 100% 2.5 115% 5.0 972
. Cadmium D-006 < 0.0050  0.040 111% 0.080  100% 0.10  100%
I | Chromium D-007 < 0.010 0.10 100% 0.20 94% 0.30 100%
lLead D-008 <0.10 0.40 100% 1.25 -100% - Z.0 100%
i MHercury D-009 < 0.0050 0.010 107% 0.020 100% 0.030 104%
! .
' i Selenium D-010 <0.0030  0.0060  108% 0.012 942 0.025 892
l Silver D-011 < 0.010 0.040 100% 0.080 1007 0.16 107%
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Research & Analyical

|_aboRratoRies, Inc.
‘ . . u‘maﬂ
» Analytical/Process Consultations
R.J. Reynolde Tobacco Company Date Sample Collected : 03/22/89
p. 0. Box 2959, P/LS-Fl.4A Date Sample Received : 03/22/89
finston-Salem, NC 27102 Date Sample Analyzed : 03/23/
Attn: Bill Howard : Date of Report +- 04710789
Analyses Performed by : CS (
Jjob Number : 00419 K L.ab Sample Number
l 52726
lParameter Storet # Results
Arsenic, TotRCRA(D-004) <0.010 mg/1l
arium, Tot~-RCRA(D-003) 0.015 mg/L1
l:admium, TotRCRA(D-006) <0.010 mg/l
throm. Tot-RCRA (D-007) 0.029 mg/1l
'Lead,Tot RCRA (D-008) <0.10 mg/}
jeleniumTotRCRA(D-010) . 0.0S51 mg/l.
filver, Tat RCRA(D-011) | <0.016 mg/l...
fercury, TotRCRA(D-009) 0.0003 mg/1l

'zhients Sample Source/Number TOBACCOVILLE FLY

»

)(C?§ ¢l M

l P 0. Box 473 @ 106 Short Street ® Kernersvilte, North Caroina 27284 @ 919/996-2841
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] EP TOX 1980
. TABLE 111 —_—
‘ l TOXICANT LEVEL [N EXTRACT
1 . Sample Date of ‘
§  oescriotion Saple  As f2 G G Pb Mg Se  bg
, - Llaak a0 0 0.02 0 ) 0
' Siank ¢ 0 0 0 09 0o
B slank 0 0 0 0.01 9 0 0 o |
B Fly Ash £2 Silo 3/13/79 0 0.2 0 0.02 0 0 0.913 O
B.P.P. UWet Ash Hydrobin 3/15/79 o 1.0 0 0 0 0 0 0
B.P.P. Wet Ash Hydrobin 3/15/79 0 1.467 O 0 0 0 0 0.0°
3.P.P. Fly Ash 3/16/79 57 0 0 0 0 9 9.932 9.0
B.P.P. Net Ash Hydrobin 3/20/79 9 0.867 0 0.02 0 0 0 0.0
!  B.P.P. Fly Asn #2 Silo 3/22/79 0 O 0 0.01 0 0 0.907 0.0
' _  B.P.P. Yet Ash Hydrobin 3/23/79 .0 0.800 O 0.01 0 0 0 0.0
3.P.P. Fly Ash #2 Silo 3/23/79 0 0.200 O 0.02 0 0 0.318 0.9
B.P.P. Fly Ash #1 Silo 3/27/79 0o 0 0 10.92 0 9 0 0.0
| 8.P.P. Wet Ash #1 Load 3/28/79 0 0.800 O 0.02 0 0 0 0.0
' B.P.P. Yet Ash Last Load 3/23/79 g 0.867 O 0 0 00 0
B.P.P. Fly Ash #2 Silo 3/30/79 0 0.267 O 0.01 O 00 0.0
' B.P.P. Wet Ash Hydrobin 4/2/79 0 0.800 O 0 0 0 0 0
B.P.P. Fly Ash #1 Silo 4/4/79 0 0 0 0 0 0 0 0
B.P.P. Yet Ash Hydrobin 4/5/79 0 1.200 O 0.01 O 00 0j ‘
8.P.P. Fly Ash #1 Silo 4/5/19 0 0.333 0 0 0 0 0 0.0:
W.P.P. Precip. Dust 3/14/79 0.1 0.200 0.A5f 0.13 0 00 0jo;
4.P.P. Boiler Ash 3/14/79 0 0.467 0 _ 0.01 O 0 0 0.0/
N.P.P. Precip. Dust 3/21/79 0.1 0 045 0.23 0 0 0.005 0.0
W.P.P. Boiler Ash 3/21/79 0 0.400 O 0 0. 00 0.0
W.P.P. Precip. Dust 3/28/79 0 0.200 0.1 0.01 O 0 0.063 0.0
W.P.P. Boiler Ash 3/28/79 0 0.267 O 0.02 0 00 0.0}
W.P.P. Precip. Dust 4/5/79 0 O 0.09 0.01 0 0 0.007 G.
l W.P.P._BoiJer Ash 4/5/79 0 0.800 O 0 0 OH
BT, — Soeaisy NOWEE N EART %
! WY — W PFRE N~ S - TAmc {eeST ]
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KBK Enterprises, Inc.

A SUBSIDIARY OF JTM INDUSTRIES, INC.

777 FRANKLIN RoaD, SuiTE 700 3191 SouTH VALLEY STREET, SuiTe 208
MARIETTA, GEORGIA 30067 SaLT Lake Gity, Uran 84109

(404) 426-5944 (801) 484-3131
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February 24, 1993

Ms. Sherie Hoyt
North Carolina Department of Environment,

Health, and Natural Resources
Solid Waste Section

Post Office Box 27687

Raleigh, North Carolina 27611-7687

Subject: . Proposed R.J. Reynolds
Phase III Flyash Management Area

Dear Ms. Hoyt:

This letter is written to confirm our conversaﬁons on February 22 and 23, 1993 regarding
the submittal of a permit application for the proposed R.J. Reynolds, Phase II Flyash
Management Area. " ~

Based on our conversations, it is our understanding that there are no current regulations for
flyash disposal in the State of North Carolina and that the permit application for the
proposed flyash management area must be prepared in accordance with 15A NCAC 13B,
Section 0.0504, Application Requirements for Sanitary Landfills. It is also our
understanding that an EPA Subtitle D liner will not be required for the proposed flyash
management area, and that a compacted subgrade will be sufficient for the proposed
disposal activities. :

As part of the flyash management area submittal we will also be providing a characterization
of the flyash waste stream that will indicate the “inert’ nature of the waste material. ThlS
characterization will include a program for testing the flyash to confirm that it is inert
matter similar to the material that is placed in demolition landfills. All flyash material that
cannot be characterized as "inert" waste material will not be placed at the R.J. Reynolds
Phase ITI Flyash Management Area. It is our understanding that the flyash waste product
will generally be considered a non-hazardous industrial waste, and if the waste stream
coming into the facility is controlled as described above then it will not be subject to the
requirements of the EPA Subtitle D.

A Common Sense Approach To A Cleaner Environment

1016 McClelland Court, Charlotte, NC 28206 - 704-332-2060 « FAX: 704-334-

0405



NCDEHNR
February 24, 1993
Page 2

Since the flyash management regulations are still in the process of development, we would
like to work with the NCDEHNR Solid Waste Section in recommending design and
operation recommendations that have been used successfully in other parts of the country
and will provide reasonable protection for human health and the environment. During the
preparation of the permit application, we will be submitting information periodically for
comment by the NCDEHNR Solid Waste Section. We would appreciate a timely response
from your office as to the acceptance or non-acceptance of these recommended design or
operation criteria since these responses govern the preparation of our permit application.

Thank you for your assistance in the interpretation of the NCDEHNR current policy toward
flyash management. If you have any questions regarding the contents of this letter please
do not hesitate to contact our office at (704) 332 - 2060. '

Sincerely,

GEO-ENVIRONMENTAL CONSULTANTS, INC.

Christopher D. Hardin, P.E.
Senior Project Engineer

AAC\RJRPH3.LET

cc: Carl Martin, R.J. Reynolds
Steve Mason, ETPA

GEO-ENVIRONMENTAL CONSULTANTS, INC.




April 7, 1993

Mr. Lanny Gough -
Winston-Salem Inspections Division
100 Liberty Walk

Winston-Salem, N.C. 27101

Subject: RJ. Reynolds Fly Ash Land Management Area Expansion
Phase I

Dear Mr. Gough,

R.J. Reynolds currently owns/operates a fly ash land management area on Edwards Road
(S.R. 1903) in Forsythe Co. The existing operaticn is comprised of q.pproximately 2'0 acres
being progressively filled in with fly ash generated from RJR.’s Bailey, Tobaccoville and
Whitaker plants. The existing terrain of the property prohibits any type of development, due
to the extremely steep slopes. RJ. Reynolds, as part of their progressive land management
program intends to continue filling the property to attain grades sufficient for other
beneficial uses, such as a park and recreation area.

Geo-Environmental Consultants, Inc. (hereinafter referred to as "GCI") is currently working
with R.J. Reynolds in the expansion of their existing operation into a new phase. The new
phase, shown as Phase I on the attached Exhibit Map, will incorporate approximately 30
additional acres into their land management area.

The fly ash generated from the RJR. facilities is a byproduct of a coal burning process
which generates energy. “Fly ash is considered an inert material, as defined by technical
waste characterization models depicting the levels of compounds present relative to tl}e
Environmental Protection Agencies limits. RJ.R.’s fly ash has consistently tested well w1thm
the EP.A_ limits for a solid waste for the past several years and exhibits characteristics
similar to a silty sand. In addition, the fly ash is a uniformly graded material and has no
odor.

In North Carolina, the regulation of industrial waste falls under the authority of the North
Carolina Department of Environment, Health and Natural Resources (NCDEHNR).
Permits to dispose of industrial wastes such as fly ash are issued by NCDEHNR.
Conditional permits are also issued for the utilization of fly ash in markets such as structural
fill, certain. backfill, ice control, pipe bedding, concrete aggregate and certain other uses.

A Common Sense Approach To A Cleaner Environment

1016 McClelland Court, Charlotte, NC 28206 - 704-332-2060 - FAX: 704-334-0405



Forsyth County
Page 2

NCDEHNR currently has no regulations which specifically apply to the_pgrmitung of a fly
ash management area. GCI, in a cooperative effort with NCDEHNR, is in the pmcgs;_of
developing industry standards for the operation and maintenance of fly ash disposal facilities
in North Carolina. Such standards will consist of a comprehensive agproac.h to the
maintenance and monitoring needs for these types of facilities. Soil borings apd
groundwater monitoring wells will be installed in and around the faa_hty to determine
necessary hydrogeologic considerations prior to commencement of filling. Once filling
commences in Phase III, there will be periodic sampling of the ground water and surfacs
runoff to assure compliance will all E.P.A. discharge limits. '

For the past seven years, RJ.R. has placed several hundred thousand cubic'yard.s of fly ash
on the subject property. The management of this existing operation includes a
comprehensive monitoring program of on-site groundwater and surface water. The fly ash
from the three facilities is also tested at the source to assure compﬁar}ce with all EP.A.
guidelines, a program which exceeds the current North Carolina monitoring siandards. The
results from these monitoring efforts have consistently been favorable with no negative
environmental impacts.

The Forsythe County Zoning Regulations address only demolition landfiil and sanitary
landfill permits. R.J. Reynolds fly ash management facility does not mest t}1e criteria of
either of those definitions. Due to this project being a lateral expansion ot a previously
permitted facility regulated by the State of North Carolina and the inert nature of the
material being filled, R.J.R. requests a letter from the Forsythe County Zoning Department
stating that the proposed expansion of this facility is allowed under the current zomng
regulations and would not be affected by future zoning amendments, obviously this type of
zoning approval would be contingent upon recsipt of an acceprable permit from the
NCDEHNR.

GCI would like to work closely with Forsythe County in keeping you infor;ned of th.e
permitting process with North Carolina and provide to you all information perunent to this
project. If you have any questions regarding the contents of this letter, please do mot
hesitate to contact our office at (704) 332-2060.

Sincerely,

GEO-ENVIRONMENTAL CONSULTANTS, INC.

Chris N. Isaacs
Project Manager
ACC\RJRFYTHE LET

GEO-ENVIRONMENTAL CONSULTANTS. INC.




State of North Carolina
Department of Environment, Health, and Natural Resources
512 North Salisbury Strect ® Raleigh, North Carolina 27604

s .
James B. Hunt, Jr., Governor °"f°;:'l‘eg,',;:‘}3,§‘;‘,§§_§;“;‘z“"" Jonathan B Howes, Secretary

April 22, 1993

Mr. James D. Ponder
Geo-environmental Consultants, Inc.
1016 McClelland Court

Charlotte, N.C. 28206

Re: Conditional Approval of the Boring Plan for the Geologic and
Hydrogeologic Study for the R.J. Reynolds Fly Ash Landfill
Expansion Area, Phase I1l

Dear Mr. Ponder,

This letter is in response to the Boring Plan that was recently
submitted to our office by Geo-environmental Consultants, Inc. on
behalf of R.J. Reynolds. As discussed in our telephone conversation
earlier this afternocon, overall the Boring Plan looks sufficient,
however I would make the following comments and suggestions:

1. The proposed Monitoring Plan for Phase I1l should be
submitted after reviewing the information provided by the
hydrogeologic investigation based on the boring program.

2. If monitoring wells W-4 and W-5 are planned to be used as
part of the on-going detection monitoring system, it will be
important that they are properly located, designed, and
constructed.

(a) Well wW-4 should be located further away from the waste
boundary if it is to be used as the background well.

(b) Wells screened at the water table should use a 10 to 15
foot slotted screen that is sufficient to allow for
seasonal fluctuations in the water table so that the
water table will always fall within the screen and )
sufficient water is available to provide a representative
sample of the aquifer even during seasonal low water
table conditions. )

(c) If the water table occurs in the regolith and a well is
to be screened in the bedrock, a type II well design
would not be appropriate.

3. The report makes reference to a total of seven borings.but
describes and illustrates eight boring locations. It is my
understanding that there are in fact eight total boring
locations in the proposed Boring Plan.

PO, Box 27687, Raleigh, North Caroling 27611-76k7  Telephone 919-733-498¢  Fax # 9197330513

An Tqual Opportunity Affirmative Action Emplayer



APR 22 '92 15:52 N C SOLID WASTE 282 P@2

Page 2
4. Since past borings at the site often did not encounter the
water table above auger refusal, I would recommend placing a

couple of borings in the drainage swale where they are more
likely to encounter the water table in the saprolite.

5. Since the conceptual design indicates that waste will Dbe
on the south side of

disposed of nearly up to the ridge line
the disposal area, the monitoring plan should provide for
monitoring the south side of the landfill unit.

I hope these comments will pe useful to you as you finalize the
boring plan for the hydrogeologic investigation of the Phase III
area., 1f you have any guestions or comments, you may contact me here
at (919) 733-0692.

Sincerely,

B

Bobby Lutfy
Hydrogeologist
Solid wWaste Secticn
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May 4, 1993

Mr. Chris N. Isaacs
Geo-Environmental Consultants, Inc.
1016 McClelland Court

Charlotte, NC 27205

Subject: R. J. Reynolds Fly Ash
L.andfill Expansion Phase IIT

Dear Mr. Issacs:

Currently the Fersyth County Zoning Ordinance only
governs sanitary landfills. Demolition landfills are not
listed within the table cf permitted uses, but it will be
considered a grading operation. As long as the State does
not classify this site as a sanitary landfill there are no
zoning permit(s) required. Grading permits may be required
for this site therefore you should contact Tommie Beeding
with Erosion Control at [919) 727-2389. Should the State
ever classify this as a sanitary landfill all requirements
of the Forsyth County Zoning Ordinance must be met. In
addition, the Forsyth County Commissioners must also apprive
the landfill. I am enclosing a copy of the County Code that
requires the approval from the Ccunty Commissioners.

If I can be of any further assistance feel frees to
contact me at (918} 727-2625.

Cordially,

Ly S

Lanny Gough
Zoning Plans Examiner

LG/pg

100 Liberty Walk/NCNB Plaza
Winston-Salem, North Carolina 27101



September 8, 1993

Mr. Randy Williams

N.C. Wildlife Resources Commission
Division of Wildlife Management
512 N. Salisbury Street

Raleigh, North Carolina 27604-1188

Re: RJ. Reynolds Ash Management Area

Mr. Williams:

Enclosed please find a site exhibit for a proposed ash management area owned and
operated by R.J. Reynolds Tobacco Company in Forsythe County.

The North Carolina Department of Environment, Health and Natural Resources requires
a letter stating that the proposed site shall not cause or contribute to the taking of any
endangered or threatened species of plants, fish or wildlife and the project shall not result
in the destruction or adverse modification of the critical habitat of endangered or threatened
species as identified in 50 C.F.R Part 17. ~

Please remit the letter to the office of Geo-Environmental Consultant§, Inc. If your have
any questions regarding the contents of this letter, please do not hesitate to contact our
office at (704) 332-2060. Thank you for your assistance on this matter.
~Sincerely, '

GEO-ENVIRONMENTAL CONSULTANTS, INC,

Chas® e
Chris N. Isaacs
Project Manager

Cluistplen Y o

Christopher D. Hardin
Senior Project Engineer

A Common Sense Approach To A Cleaner Environment

1016 McClelland Court, Charlotte, NC 28206 = 704-332-2060 - FAX: 704-334-0405



September 8, 1993

Mr. David Brook

State Historic Preservation Office
109 East Jones Street

Raleigh, North Carolina 27601

Re: R.J. Reynolds Ash Management Area

Mr. Brook:

Enclosed please find a site exhibit for a proposed ash management area owned and
operated by RJ. Reynolds Co. in Forsythe County.

The North Carolina Department of Environment, Health and Natural Resources requires
a letter from your agency stating that the proposed project shall not damage or destroy any
archaeological or historical site and the project shall no cause an adverse impact on a state
park, recreation or scenic area, or any other lands included in the state nature and historic
preserve.

Please remit the letter to the office of Geo-Environmental Consultants, Inc. If your have
any questions regarding the contents of this letter, please do not hesitate to contact our
office at (704) 332-2060. Thank you for your assistance on this matter.

Sincerely,

GEO-ENVIRONMENTAL CONSULTANTS, INC,

%ﬂ-ﬂm@/

Chris N. Isaacs
Project Manager

Christopher D. Hardin
Senior Project Engineer

A Common Sense Approach To A Cleanér Environment

1016 McClelland Court, Charlotte, NC 28206 « 704-332-2060 = FAX: 704-334-0405
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SECTION -1700 - BENEFICIAL USE OF COAL COMBUSTION BY-PRODUCTS

1701 DEFINITIONS . S
The following definitions shall apply throughout this Section: .

(1)  "Coal combustion by-products” means residuals, including fly ash, bottom ash,
boiler slag and flue gas desulfurization residue produced by coal fired electrical or steam
generation units. For purposes of these standards, this definition does not include residuals
removed from a permitted waste water treatment facility, which is regulated by the Division
of Environmental Management, ) .

(2)  “Structural fill' means an engineered fill with a. projected beneficial end use,
constructed using coal combustion by-products placed and compacted with proper
equipment. '

(3)  "Beneficial" means promoting public health and environmental protection, offering
equivalent success relative to other alternatives, yielding a savings of natural resources and
offering either economic profitability br minimization of liability. ’

(4)  "Use or reuse of coal combustion by-products” means the procedure whereby coal
combustion by-products are directly employed in one of the following: ,

(a)  Asaningredient in an industrial process to make a.product, unless distinct
components of the coal combustion by-products are recovered as separate end products or

(b) In a function or application as an effective substitute for a commercial
product or natural resource.

(5) “Department” means the Secretary of the Department of
Environment, Health, and Natural Resources or his authorized representative.

1702 GENERAL PROVISIONS FOR STRUCTURAL FILL FACILITIES

The provisions of this Rule shall apply to the siting, design, construction, operation, closure
and recordation of projects which utilize coal combustion by-products as structural fill
material and shall apply to all structural fills other than those which received specific written
approval from the Divisicn. A solid waste management permit is not required for coal
combustion by-products structural fills which meet the requirements listed in this Section.

1703 NOTIFICATION FOR STRUCTURAL FILL FACILITIES

(@) At least 30 days before using coal combustion by-products in any structural fill
projects, the person proposing the use shall submit a written notice to the Division. The
notice shall contain, at a2 minimum: :

(1) A description of the nature, purpose and location of the project, including
an eight and one-half by 11 inch topographic map showing the project and the name of the
United States Geological Survey seven and one-half minute map on which the project is
located. :

(2)  The estimated beginning and ending dates for the project.

(3)  An estimate of the volume of coal combustion by-products to be used for the
Project. | : |
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(4)  An appropriate leaching analysis from a representative sample of each
significantly different coal combustion by-product source to be used in the project. A
minimum analysis shall include: arsenic, barium, cadmium, lead, mercury, selenium and
silver. ‘

(5)  Asigned statement by the owner of the land on which the structural fill is
to be placed,-acknowledging and consenting to the use of coal combustion by-products as
structural fill, ' : ' _

(b) In addition to the notification requirements under Paragraph (a) of
this Rule, at least 30 days before using coal combustion by-products as a structural fill in
projects with a volume of more than 10,000 cubic yards, the person proposing the use shall
submit a written notice to the Division containing construction plans for the structural fill,
including a stability analysis when necessary, which shall be prepared by a registered
prefessional engineer in accordance with sound engineering practices and which shall be
signed and sealed by the engineer. . : :

(¢)  The Department shall approve or deny any exception to these
provisions within 30 days of receipt of the required notification.

1704  SITING FOR STRUCTURAL FILL FACILITIES
Coal combustion by-products used as-a structural fill shall not be placed: )

(1)  Within 50 horizontal feet of any regularly flowing water body or stream, unless a
greater distance is required for monitoring or potential corrective action.

(2)  Within two feet of the seasonal high water table, unless otherwise approved by the
Division. '

(3)  Within 100 horizontal feet of any source of drinking water, such as a well, spring
or other groundwater source of drinking water, unless otherwise approved by the
Department. ' :

(4)  Within an area subject to a one-hundred year flood, unless it can be demonstrated
that the facility can be protected from inundation, and washout, and the flow of water is not
restricted and the storage volume of the flood plain will not be significantly reduced unless
otherwise approved by the Division,

(5) Within a wetland,

(6)  Within 25 feet of any topographically down gradient property boundary, unless
otherwise approved-by the Division, and

(7)  'Within 25 feet of a bedrock outcrop, unless otherwise approved by the Division.

1705 DESIGN, CONSTRUCTION, AND OPERATION FOR STRUCTURAL FILL
FACILITIES

(a)  Thestructural fill must be designed, constructed, operated, maintained, and closed
in such a manner as to minimize the potential for harmful release of constituents of coal
combustion by-products to the environment and minimize potential for harm or nuisance
to the public.

(b)  Coal combustion by-products shall be collected and transported in a manner that
will prevent nuisances and hazards to public health and safety. To prevent dusting, coal
combustion by-products shall be moisture conditioned and transported in covered trucks.

(c)  Coal combustion by-products shall be placed uniformly and compacted in lifts not
exceeding one foot in thickness. Each lift shall be compacted to an in-situ density of at least
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90% of the standard Proctor maximum dry density as determined by American Society for -
Testing and Materials Test Designation D 698 or to a minimum of 80% relative density as
determined by American Society for Testing and Materials Test Designation D 4254 for coal
combustion bottom ash and boiler slag.

(d)  Equipment shall be available which is capable of placing and compacting the coal
combustion by-products, and-capable of handling the earthwork required during the periods
that coal combustion by-products are received at the fill area. . :

(¢) The coal combustion by-product structural fill facility shall be effectively
maintained and operated as a non-discharge system to prevent discharge to surface water
resulting from the operation of the facility, '

(f) The coal combustion by-product structural fill facility shall be effectively
maintained and operated such that there are no violations of 1SA NCAC 2L.

(8)  Non-contact surface waters shall be diverted away from the active coal combustion
by-product placement area during filling and construction activity. :

(h)  Site development shall not violate with the North Carolina Sedimentation
Pollution Control Act of 1973, as amended.

(i)  The structural fill project must be operated with sufficient dust control measures
to minimize air born emissions and to prevent dust from creating a nuisance or safety
hazard and must not violate air quality regulations. -

(G)  Allstructural fills shall be covered with a minimum of 12 inches compacted earth,
the surface six inches of which shall be able to support the growth of suitable vegetation.

(k) Compliance with these standards does not preclude any of the owners and
operators from damages to surface waters, groundwater or air resulting from the opcratipn
of the structural fill facility. In the event that the facility fails to perform in accordance with
the requirements of this Section, the constructor, generator, owner or operator shall notify
the Division and shall take such immediate corrective action as may be required by the -
Department. ' :

()] Coal combustion by-products utilized on an exterior slope of a structural fill shall
not be placed with a slope greater than 3.0 horizontal to 1.0 vertical.

1706  CLOSURE OF STRUCTURAL FILL FACILITIES

(a)  Nolater than 30 working days or 60 calendar days, whichever comes first after coal
combustion by-product placement has ceased, the final cover shall be applied over the coal
combustion by-product placement area, unless the Division is notified in writing.

(b)  The final surface of the structural fill shall be graded and provided with drainage
devices in a manner that:

(1)  Minimizes erosion of cover materials and -

(2)  Promotes drainage of precipitation falling on the area, minimizes infiltration and
prevents the ponding of surface water on the structural fill. o ]

()  Other erosion control measures, including but not limited to, temporary mu'lchmg,
seeding, or silt barriers shall be installed such that there is no visible coal combustion by-
product migration to adjacent properties and as necessary until the beneficial end use of the
project is realized. :



1707  RECORDATION OF STRUCTURAL FILL FACILITIES

(a)  The owner of land where coal combustion by-products have been utilized in
volumes of more than 1,000 cubic yards shall file a notarized statement of the volume and
locations of the coal combustion by-products with the register of deeds’ office in the county
or counties where the property is located.

(b) Recordation shall be required within 90 days after completion of coal combustion
by-product fill project.

(c)  The register of deeds shall record the notarized statement and index it in the
grantor index under the name of the owner of the land. The register of deeds shall index
the notarized statement in the grantor index under the name of the landowner. The original
notarized statement shall be returned to the Division after recording. ‘

(d)  When any land with more than 1,000 cubic yards of coal combustion by-products
is sold, leased, conveyed or transferred in any manner, the deed or other instrument of
transfer shall contain in the description section in no smaller type than used in the body of

the deed or instrument a statement that coal combustion by-products have been used as fill
on the property.

1708 OTHER USES FOR COAL COMBUSTION BY-PRODUCTS

Coal combustion by-products may be beneficially used on one or more of the following
applications or when handled, processed, transported or stockpiled for such beneficial use
applications and do not require a solid waste permit provided the uses are consistent with .
the requirements identified below:

(1)  Coal combustion by-products used as soil nutrient additives, or other agricultural
purposes under the authority of the North Carolina Department of Agriculture,

(2)  Coal combustion bottom ash or boiler slag used as a traction control material or
road surface material if the use is consistent with North Carolina Department of
Transportation specifications and approved by the Department of Transportation,

(3)  Coal combustion by-products used as material in the
manufacturing of another product, including but not limited to, concrete products,
lightweight aggregate, roofing materials, plastics, paint, flowable fill and roller compacted
concrete or as a substitute for a product or material resource, including but not limited to,
blasting grit, roofing granules, filter cloth precoat for sludge dewatering and pipe bedding,

(4) Coal combustion by-products used as a structural fill for the base, sub-base or
under a structure or the footprint of a paved road, a parking lot, sidewalk, walkway or
similar structure,

(5)  Coal combustion by-products used for the extraction or
reco'vcry of materials and compounds contained within the coal combustion by-products.
Residuals from the processing operations shall remain solid waste and be subject to these
standards and ~ o

(6)  Coal combustion by-products which have been processed with a cementitious
binder to produce a stabilized structural fill product which is spread and compacted with
proper equipment for the construction of a project with a planned end use.

1709 STORAGE AND CONTAINMENT OF COAL COMBUSTION BY-PRODUCTS
(a)  Coal combustion by-products may not be stored or speculatively accumglated at
the immediate area where they will be put to beneficial use for a longer period of time than
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necessary to complete the project. Coal combustion by-products are not being speculatively
accumulated when a minimum of 75% of the coal combustion by-products are removed from
the facility and beneficially used annually.

(b) Coal combustion by-products shall be stored and contained in a manner which
complies with the North Carolina Water Pollution Control Regulations (15 NCAC 2H), the
North Carolina Air Pollution Control Regulations (15A NCAC 2D) and all other federal,
state and local laws and regulations. ‘

1710 ANNUAL REPORTING ' :
No later than October 1, 1993 and each October thereafter, the generators of coal
combustion by-products shall submit an annual summary to the Division. The annual
summary shall be for the period September 1 through August 31. The annual summary shall
include: : .

(1) Volume of coal combustion by-products produced,

(2) Volume of coal combustion by-products disposed,

(3)  Volume of coal combustion by-products used in structural fill facilities and

(4)  Volume of coal combustion by-products used for other uses as described in Rule
.1708. .
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